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INTRODUCTION 


the duodenum as now practised usu- 

ally leads to the accurate diagnosis 
of such lesions of that organ as ulcer, duod- 
enitis, diverticulum, adhesions, obstruc- 
tion, or tumor, but the observations of 
some of these lesions are not quite so uni- 
formly trustworthy as are those based on 
a similar study of the stomach. Not in- 
frequently one has to be content with the 
demonstration of duodenal cap irregular- 
ity without commitment as to its cause: 
ulcer, adhesions, or spasm. Such uncer- 
tainty rarely exists regarding gastric de- 
fects, chiefly because the stomach can be 
well filled with an opaque medium which 
allows its outlines under tension to be 
clearly visualized on the fluoroscopic screen 
and on films. Such favorable conditions 
in the duodenum are not uniformly ob- 
tainable because the opaque substance 
administered orally and first filling the 
stomach, reaches the duodenum slowly 
and in small masses that are very readily 
passed on to the jejunum. For this rea- 


: 1 Thesis submitted to the Faculty of Internal Medi- 
cine of the Graduate School of Medicine of the Uni- 
versity of Pennsylvania in partial fulfillment of the 
requirements for the degree of Master of Medical Sci- 
ence, M.Sc. (Med.), for graduate work in Gastro- 
enterology. 
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son the duodenum is often not well filled 
even for a short time. Furthermore, the 
examiner is often unable to obtain a com- 
plete image of the duodenum, even when 
well filled, because the shadow of the ba- 
rium-containing pyloric end of the stomach 
obscures it. 

Frequent attempts have been made to 
develop a technic that would overcome 
these obvious difficulties in the roentgeno- 
logic diagnosis of duodenal lesions, but 
none has obtained practical recognition 
or acceptance. The recent development 
of a double-lumened intestinal tube in this 
section of the Medical Clinic by Miller 
and Abbott (1) suggested to me that such 
a tube might be employed in a practical 
way to aid in the diagnosis of certain ob- 
scure duodenal lesions. It will be noted 
below that somewhat similar methods of 
study have been referred to by various 
writers, but I was not aware of these de- 
scribed technics when this work was under- 
taken; also, apparently no one of them has 
been subjected to extensive clinical test 
or is sufficiently simple in application to 
justify its routine use in obscure cases. 

Iiterature—The introduction of an 
opaque substance by tube directly into the 
duodenum for its roentgenologic visualiza- 
tion has been practised many times: by 
Einhorn (2), David (8), Wheelon (4), 
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Palesfki (5), Buckstein (6), Saraconi (7), 
and Castex (8). Such a technic has an 
advantage over the usual method in that 
it renders the entire organ visible, but it 
often fails to clarify the diagnosis because 
the mixture is not retained in the duode- 
num long enough to allow one to make a 
satisfactory examination. This is particu- 
larly true if the lesion causes irritability 
or spasm. 

An advance was made by Cole (9), who, 
using a single Einhorn pyloric dilator 
passed to the distal portion of the duode- 
num, caused a blockage in the organ by 
distention of the balloon at the end of the 
tube and then gave an opaque meal by 
mouth. He suggested that a double tube 
might be used, a blockage produced by a 
bag connected with one lumen, and then 
a bismuth or barium mixture introduced 
proximal to the balloon by the other lu- 
men. In 1913, Einhorn (10) published an 


article showing that he had applied this 
method of study and presented a roent- 
genogram that illustrated an air-filled 


balloon in the duodenum and a bismuth- 
filled cap proximal to it. Wan Nuys (11), 
in 1921, gave a preliminary report on the 
use of a similar technic but with a different 
type of tube. In 1927, Pribram and 
Kleiber (12) used duodenal blockage with 
retrograde filling by an opaque substance, 
and went one step farther by producing a 
“‘pneumo-duodenum’”’ in order to secure 
a double contrast image. None of these 
authors has referred to an extensive ex- 
perience with his method. Thus, although 
the use of a double-lumened tube to pro- 
duce duodenal obstruction and to fill the 
duodenal cap has been used before, little 
evidence has been recorded of its practi- 
cability or its advantages. This paper 
proposes to call attention again to its value, 
to describe in detail a new and practicable 
technic, and to report observations on a 
number of normal and pathologic cases. 

Technic.—The tube which I have em- 
ployed is 106 cm. in length with an outside 
diameter of 6 millimeters. It is divided 
longitudinally into two lumina by a rubber 
partition, one leading to a balloon (an 


ordinary finger cot) at its distal end, and 
the other lumen to an opening just proxi- 
mal to the’ attachment of the balloon. A 
duodenal bucket at the distal end of the 
tube over which the balloon is attached is 
employed for the purpose of making easier 
the localization of the distal end of the 
tube under the fluoroscope. A Luer syr- 
inge is used to inject air, usually about 40 
c.c., into the balloon. The size of the 
balloon and the amount of air necessary 
to distend it are tested prior to each in- 
tubation. When the balloon is in place 
it is distended with air. A barium mix- 
ture is then allowed to run from a small 
vessel by gravity into the duodenum proxi- 
mal to the balloon, the speed of flow being 
regulated by the height of the reservoir. 
The patient is intubated after a twelve. 
to fifteen-hour fast. The time required 
for the balloon to reach the duodenum in 
my series of cases varied from one-half to 
one and a half hours. If fluoroscopic 
control and manual manipulation, as de- 
scribed by Morgenstern (13) or Rousselot 
and Bauman (14), are used, this time can 
be shortened. It is well to have an inch 
or two of slack tube in the stomach so that 
it does not hug too closely the lesser cur- 
vature of the stomach, a condition which 
sometimes produces nausea. The ideal 
place in the duodenum for the balloon to 
be located finally is in the third or fourth 
portion. If proximal to this point, it is 
apt to be regurgitated into the stomach 
when air is injected. When in the proper 
position the balloon is slowly inflated. A 
word of caution must be spoken at this 
point. Too much air must not be used 
at first or the purpose of the examination 
will be defeated. If enough distention is 
used to cause an undue stretching of the 
duodenal wall, violent reverse peristalsis 
is initiated, with regurgitation of the bal- 
loon. It is better not to demand a com- 
plete obstruction at first because the ex- 
aminer does not always know when he is 
working in the presence of an acute lesion 
that may be made worse by too much dis- 
tention. Caution must also be used when 
the barium is allowed to run in so that a 
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Intubation and retrograde filling in a normal 


Fig. 1. 
S, Stomach. B, 


case. P, Duodenal cap. 7, Tube. 
Balloon distended at area of Treitz. 


too sudden increase of pressure in the duo- 
denum shall not be caused. I feel that an 


amount of air just sufficient to distend the 


balloon to a diameter of 2.5 cm. as deter- 
mined before intubation, should be in- 
jected at first, then the barium mixture 
allowed to run in slowly: if a small amount 
of the barium escapes beyond the balloon 
more air can be introduced slowly until 
one sees the opaque substance fill the proxi- 
mal duodenum. Fluoroscopic observa- 
tions are made continuously while the cap 
and the rest of the duodenum above the 
obstruction are being filled, films being 
exposed at any desired times. The tube 
is withdrawn after deflation of the balloon 
at the end of the examination. 
Material.—Out-patients of the Gastro- 
intestinal Section and ward patients of 
the Medical Clinic of this hospital were 
available for this work. All of those sub- 
jected to the special investigation had pre- 
viously undergone a gastro-intestinal roent- 
gen examination by the regular method 
of the Radiologic Department of the hos- 
pital, this making it possible to compare 
the results of the two methods of study. 
Forty-three intubations were attempted 
on 40 patients. The first 18 patients were 
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Fig.2. A case of duodenal ulcer. S, Stomach 
with regurgitated barium. 7, Tube in stomach. 
P, Duodenal cap. U, Ulcer niche. 2nd, Second 
portion of duodenum. 8B, Balloon in fourth por- 
tion. 


selected irrespective of their disease or pre- 
vious roentgenologic results; the others 
were chosen because of the inconclusive- 
ness of their original roentgenologic ex- 
amination and the help that it was hoped 
might be secured by such a special study. 
Ten of the cases must be eliminated from 
consideration in the results; six (15 per 
cent of the total number) because of fail- 
ure to get the balloon into the third por- 
tion of the duodenum, and four because of 
improper technic after intubation. Of 
the remaining 30 cases, 12 proved to be 
negative for any duodenal disease, while 
18 showed pathologic lesions; seven, 
duodenal ulcer (one with adhesions); six, 
duodenal adhesions only; two, dilated 
ampulla of Vater; one, open communi- 
cation between duodenum and common 
bile duct; one, an enlarged head of the 
pancreas, and one, mesenteric occlusion. 

Results in Normal Cases.—The 12 pa- 
tients in this group were considered to have 
no duodenal pathologic lesion on the basis 
of clinical study and routine roentgen ex- 
amination. In them, retrograde filling 
of the duodenum with an opaque substance 
caused that organ to assume under the 
fluoroscope an appearance quite different 
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from that observed following the usual 
oral administration. The shape of the 
first portion corresponded more closely to 
that of a bulb than it did to that of a cap. 
It had the shape of a pear, with its larger 
end or base toward the pylorus of the 
stomach, instead of that of a miter-like 
cap setting on top of the gastric antrum. 
The shadow of the bulb was of a constant 
uniform density and seemed almost to be 
an extension of the antrum except for the 
sharp incisure of the pyloric muscle. The 
sides of this pear-shaped bulb were sym- 
metrical and the clear-cut contour of the 
organ showed no irregularities, projec- 
tions, or indentures. The size of the bulb 
varied with the amount of distention 
brought about in the individual case, and 
the measurements were not highly signifi- 
cant; it was possible, however, to estimate 
the point at which there was complete 
filling without appreciable stretching of 
the walls, and in this way a fair idea of the 
size was obtainable. Measurements were 


made on films taken in a uniform way 


during the examination. The width was 
determined at the widest part or base, and 
the length, from the pyloric ring to the 
beginning of the second portion of the duo- 
denum (recognized by the point of maxi- 
mal narrowing). The average width was 
4.2cm., and the average length was 5 cen- 
timeters. The second part of the duo- 
denum extended posteriorly and down- 
ward from the end of the bulb to the in- 
ferior genu. It appeared as a cylinder of 
more or less uniform diameter throughout, 
the average width being 3.4 centimeters. 
The contour of this portion was unlike 
that of the bulb, showing multiple inden- 
tures on either wall of fairly uniform shape 
that were caused by the modified valvulz 
conniventes. There were no out-pouch- 
ings or extensions from the line of the walls, 
and the shadow was of uniform density. 
When this part was emptied of barium the 
arrangement of the mucosal pattern was 
seen as a lace-like network of thin pale 
strands. 

No definite degree of irritability was ob- 
served in any part of the duodenum in 
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spite of the presence of the tube. At the 
first introduction of the barium mixture a 
small immobile deposit was noted, which 
then gradually regurgitated toward the 
pylorus. The bulb was usually retentive 
to the minimal or maximal amount of 
barium reaching it. After deflation of the 
balloon the whole duodenum emptied 
quickly, with the exception of the small 
amount which remained between the folds 
of mucosa in the second part. 

Results in Pathologic Cases.—Evidence 
of pathology in the duodenum was re- 
vealed by some change in the shape, size, 
contour, or density of the roentgenologic 
shadow. The most conclusive evidence 
of an ulcer was the demonstration of a 
niche, caused by the opaque substance 
filling the crater of the ulcer and so giving 
in profile a projection from the wall of the 
bulb. When the right and left aspects of 
the cap were thrown into maximal relief 
by manipulation of the patient, the niche 
appeared as a small teat-like projection 
with a depressed area on either side. This 
appearing on one side only made the bulb 
asymmetrical (Fig. 2). Due to forced 
filling the whole ulcer crater was visualized 
and its direct connection with the bulb 
shadow was usually demonstrable: this 
is often not possible by the routine exami- 
nation. When the opaque substance en- 
ters the duodenal bulb slowly from the 
stomach and no obstruction exists, the 
examiner is often at a loss to know whether 
he should attribute such irregularity to an 
incompletely filled cap or to organic dis- 
ease. Furthermore, when a spot of ba- 
rium lies apart from the larger mass in the 
unfilled cap, and a connection with it can- 
not be demonstrated, the examiner often 
cannot determine whether or not it repre- 
sents an ulcer. With the intubation tech- 
nic these difficulties did not arise, because, 
as before stated, the bulb presented itself 
as a solid shadow of definite outline and 
shape, and the filled ulcer crater showed a 
direct connection with the duodenal lumen. 
Because of this, one should be able by re- 
peated examinations to determine if an 
ulcer is healing by observing a change in 
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the size of the niche from time to time. 
An incisura of the duodenal wall opposite 
the ulcer niche, such as is commonly ob- 
served in gastric ulcer, was seen fluoro- 
scopically in three cases. This was un- 
doubtedly due to spasm, since under in- 
creased filling pressure it was seen to lessen 
in depth and at times to disappear. By 
routine methods such a spasm may re- 
main constant and thus be confused with 
an extrinsic disease or an actual organic 
constriction of the wall. It was not al- 
ways possible to visualize the ulcer crater 
in relief, especially when it was present on 
the posterior wall; in such instances, how- 
ever, it was demonstrable with the bulb 
only partially filled, or after it had been 
emptied, as a small fleck of opaque sub- 
stance on the mucosal surface of the wall. 
From this fleck were seen several small, 
short, radiating strands caused by dis- 
tortion of the mucosa about the edge of the 
ulcer crater. This appearance was analo- 
gous to that seen when using the ‘‘small 
meal technic.” Besides the localized 


spasm, as characterized by an incisura, 
there was noted in the ulcer cases a gen- 
eral contraction of the whole duodenal 
bulb, which caused it to be somewhat 


smaller than normal. In the ulcer cases, 
the average width was 3.7 cm. and the 
average length 5.1 centimeters. - In addi- 
tion, some evidence of irritability in the 
ulcer cases was observed, and this some- 
times caused a large amount of regurgita- 
tion of the barium mixture into the stom- 
ach before the cap became completely 
filled. 

The presence of peri-bulbar adhesions 
often produces an irregularity which by 
the usual method of examination may be 
taken for a deformity due to an ulcer. 
This was not the case with our procedure, 
because the well filled niche was definitely 
characteristic and the irregularities of con- 
tour caused by adhesions in no way re- 
sembled it. In the presence of adhesions 
the bulbar wall had no wavy or saw-tooth 
appearance. The irregular projections 
from the otherwise smooth contour were 
sharply pointed as though held out by in- 
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visible threads. These areas were usually 
multiple, and no spasm or irritability was 
demonstrated in the cap. The ability to 
differentiate between adhesions and ulcer 
of the bulb by this technic commends its 
use in all doubtful cases. 

In the second part of the duodenum, ad- 
hesions revealed themselves by a displace- 
ment of the intestinal wall in localized 
areas. The shadow appeared as an angu- 
lar projection from its contour, either 
single or multiple, with some shift of the 
whole image in that area in the same di- 
rection. The width of the organ was 
increased to 4.5 cm. in one,case and to 4 
cm. in another case, with adhesions of the 
pulling type. In another case in which 
the adhesions were of a constricting na- 
ture and affected the whole circumference 
of the intestine, the lumen was narrowed to 
2 cm. in diameter. In cases showing evi- 
dences of adhesions about the second part, 
no enlargement of the parts of the duode- 
num proximal to them was observed. 

The size and shape of the duodenal cap 
were changed in four cases, without any 
irregularity in outline or contour being 
found. One of them showed a small cap 
3.5 cm. wide and 4.5 cm. long, associated 
with a general spastic condition of the 
stomach and colon as shown by a previous 
routine study. Three cases showed an 
enlarged bulb, one being due to an occlu- 
sion at the site of the mesenteric vessels, 
and the other two, to stasis of undeter- 
mined origin. In the first case with a 
large bulb the latter was globular in shape 
and almost as wide as it was long, the 
width being 5 cm. and the length 6.5 cen- 
timeters. The second part of the duode- 
num in this case was also enlarged to a 
diameter of 5.5 cm. just proximal to the 
constricted area, which was only 1.7 cm. 
wide. Exaggerated peristalsis and re- 
verse peristalsis were also noted in the di- 
lated part. This was typical of an ob- 
struction as the whole proximal duodenum 
was enlarged above the constriction and 
the barium remained in the dilated part 
longer than usual after deflation of the 
balloon. In the two other cases of stasis 
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Fig. 3. A case of duodenal adhesions. 


P, Duodenal cap. B, Dilated balloon. 
inside of balloon. A, Adhesions. 


the bulb measured 4.5 cm. by 6.5 cm., and 


5.5 cm. by 4.5 cm., respectively. They 
also were globular in shape and perfectly 
smooth in outline. The second part was 
4.5 cm. wide in each instance. No evi- 
dence of undue retention of barium in the 
dilated parts and no excess peristalsis oc- 
curred. 

Irritability of the duodenum was ob- 
served chiefly in the descending part. 
With the first introduction of the barium 
mixture in several cases a violent churning 
and reverse peristalsis were so marked that 
none of the opaque substance was retained 
in this portion of the duodenum through- 
out the examination and scarcely any 
stopped in the cap but was regurgitated 
back into the stomach. Increased for- 
ward peristalsis, revealed by a continu- 
ous effort of the intestine to propel the in- 
flated balloon distally, also occurred. Ex- 
amination by the usual barium meal tech- 
nic rarely demonstrates such a degree of 
irritability because the meal passes out of 
the duodenal bulb in finger-like masses 
which are hurried toward the jejunum 
more or less in spurts, the rapidity of its 


S, Stomach. 
T, Tube in stomach. 2nd, Second portion of duodenum. 
BB, Bucket 


@ 


Fig. 4. A case of cholecystoduodenal fistula. 
S, Stomach with regurgitated barium. P, Duo- 
denal cap. GB, Barium in gall bladder. 17, 
Tube in second portion of duodenum. JAD, 
Hepatic duct. 


movement not always being recognizable. 
Under such circumstances reverse peristal- 
sis does not occur unless there be distal 
obstruction, with marked stasis. 

The common bile duct and right and left 
hepatic ducts were visualized in one case, 
due to a fistula between the common bile 
duct or gall bladder and the duodenum 
(Fig. 4). The bulb was globular in shape 
and slightly wider than long; the barium 
shadow extended into a small contracted 
gall bladder to its right and into the com- 
mon bile duct and both hepatic ducts. 
This method made it possible to force the 
barium mixture into these channels. It 
was not possible in any other instance to 
force barium into the common bile duct— 
taken to be evidence that dilation of the 
duodenum alone is not sufficient to bring 
about an open communication between the 
duodenum and the common duct. 

Two cases showed a smooth-walled sac 
budding from the mesial surface of the 
middle of the descending portion of the 
duodenum. These sacs were about one 
centimeter in diameter and retained ba- 
rium after the remainder of the gut was 
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empty. On account of their location they 
were thought to be due todilated ampulle 
of Vater. In one case there was definite 
narrowing of the whole of the descending 
portion of the duodenum to a width of 
one centimeter. Operation showed that 


this was due to the extrinsic pressure of a 
dilated gall bladder on one side and of an 
enlarged pancreas on the other, evidenced 
by a greatly enlarged duodenal loop. 


CONCLUSIONS 


1. An improved technic is described 
for the roentgenologic study of the duo- 
denum, utilizing a newly developed double- 
lumened tube by means of which the distal 
portion of the organ is obturated and the 
proximal portions are filled with an opaque 
substance in retrograde fashion. 

2. The chief advantages of this pro- 
cedure lie in the opportunity to fill com- 
pletely the first and second portions of 
the duodenum, to distend them moderately, 
and to avoid the gastric shadow which 
with the usual opaque meal may obscure 
the duodenal image in cases with the hy- 
pertonic type of stomach. 

3. As a result of experience with this 
special method of examination in 30 clini- 
cal cases, 12 of which were normal and 18 
pathologic, it has been demonstrated that 
sometimes certain lesions, not clearly rec- 
ognizable by the ordinary roentgenologic 
methods, may be identified. 

4. In this series of cases the technic 
here described has served to confirm the 
diagnosis of a normal duodenum in twelve, 
of duodenal ulcer in seven, to differentiate 
adhesions from ulcer in four, to rule out 
both ulcer and adhesions in three, to dem- 
onstrate a cholecystoduodenal fistula in 
one, a dilated ampulia of Vater in three, 
duodenal occlusion or stasis in three, and 
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an enlarged head of the pancreas in one 
case. 
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ROENTGEN THERAPY IN CHRONIC SINUSITIS’ 


A FURTHER REPORT 


By FRANK E. BUTLER, M.D., and IVAN M. WOOLLEY, M.D., Portland, Oregon 


From the Department of Radiology, University of Oregon Medical School 


N 1930 our first roentgen treatment 
for. chronic nasal accessory sinusitis 
was given, and the results obtained 

in this and 100 subsequent cases were 
presented before the Alumni Association 
of the University of Oregon Medical School 
in 1932 (1). Atthat time we were able to 
report 31 per cent symptom-free, 50 per 
cent definitely improved, and 19 per cent 
unchanged. These were all chronic cases 
which had been referred by their physicians 
as cases that were considered unresponsive 
to other therapy and therefore operative. 

The rationale for such treatment was 

based upon the excellent results of x-ray 


therapy upon inflammatory and hyper- 
trophic pathology elsewhere in the body, 
which have been known for years to re- 
spond satisfactorily. 

The publication of our first report 


aroused considerable interest and also 
some criticism. Fears were expressed as 
to the possibility of damage to the skin, 
blood vessels, nerves, and even to the 
bgain itself. These fears could be readily 
put at rest by referring to past experience, 
it having been repeatedly proved that 
roentgen therapy in the hands of a physi- 
cian skilled in its use need cause no fear 
of damage. Safety rests with the skill of 
the operator in irradiation therapy just as 
it does in surgery or any of the other types 
of therapeutics. 

It was also suggested that the sense of 
smell might be impaired or destroyed 
from the effects of irradiation. When one 
considers the fact that nerve tissue is the 
most resistant of all body structures to the 
effects of the x-ray (2 and 3), he need have 


1 Read before the Section on Radiology at the 
Eighty-fifth Annual Session of the American Medical 
Association, Cleveland, Ohio, June 13, 1934. 


little to worry about on that score. None 
of our patients has mentioned any im- 
pairment in this regard, and one, who, 
by the way, has had by far the heaviest 
irradiation of any of our series, recovered 
the sense of smell which had been absent 
several years. 

It was thought by some that an extreme 
fibrosis might result which would make it 
difficult, if not impossible, to properly 
extirpate the mucous membrane if such 
should become necessary in the event that 
the roentgen application failed. This ob- 
jection has also been proved groundless, 
as will be pointed out later in this paper. 

We were somewhat apprehensive as to 
the effect upon tooth buds in children and 
have exercised care in trying to shield them. 
Thus far there has been no evidence of 
any difficulty on this score, and in chronic 
sinusitis of children when radical surgery is 
contra-indicated, this form of treatment 
is particularly effective. 

As to the action upon the cilia and cellu- 
lar structures of the sinus membranes 
following irradiation, we could not defi- 
nitely say. Logically, it could be expected 
that the lymphoid tissue and lymphoid cells 
would be broken down, with some later 
fibrosis, which would tend to sclerose the 
tissues and make it difficult for the infection 
to survive or for reinfection to occur. The 
shrinking of the membrane should then per- 
mit freer drainage of the cells. 

Dr. Ralph Fenton, of the Department of 
Otolaryngology, and Dr. Olof Larsell, of 
the Department of Anatomy of the Uni- 
versity of Oregon Medical School, had 
just completed some experimental work 
on acute sinusitis in cats, and they sug- 
gested that it might be possible to elabo- 
rate upon their technic in such a way as to 
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produce changes simulating chronic sinusi- 
tis in the human. Dr. Larsell and his 
assistant, Mr. L. M. Bain, were kind 


Fig. 1-A. Case 1. 
ment. Symptoms date back four years. 
Fig. 1-B. Case 1. 
much improved. Illustrative of Group 1. 


enough to give us their help and in this 


way we were able to duplicate their technic 
and to elaborate upon it to suit the needs 
of this particular study. As to how 
closely we could approach tissue changes 
comparable to those in chronic sinusitis 
in humans, none of us knew. (Fenton and 
Larsell’s work had been done entirely 
upon acute changes.) It was not known 
how long it might be possible to keep a 
cat infected, and this, with the other un- 
known factors, caused some doubt as to 
how complete our study might be, al- 
though we did feel that we could at least 
find out what, if any, harmful changes 
might result. Twelve cats were selected 
and the right frontal sinus in each was 
punctured and infected with a virulent 
hemolytic streptococcic culture taken from 
a mastoid (July, 1932). All of the cats 
showed definite evidence of infection within 
a few days and two of them died as the 
result of it. As before stated, it was not 
known how long it would be possible to 
maintain the infection, so we arbitrarily 
selected three weeks as the time that 
should elapse before treatment was in- 
stituted. Accordingly at the end of this 


One year following first treatment. 
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time the cats were divided into three 
groups for study. 


Group 1 consisted of three cats which 


Radiograph of the antra at the time of the first treat- 


Symtomatically, 


were irradiated over both frontal sinuses 
using the dose that we consider standard 
for the human (800 r). 

Group 2 also consisted of three cats 
which received twice the standard dose 
(1,600 r) over both frontals, the increased 
dose being given to determine what harm- 
ful results might occur from excessive 
irradiation. 

Group 3 consisted of the four remaining 
cats which had been infected but were 
not irradiated. These cats were used as 
controls. 

One cat from each group was killed at 
the end of one week, a second at the end 
of three weeks, and a third at the end of 
three months, following irradiation. The 
sinuses were exposed for gross inspection 
and the anterior portions of the skulls were 
then placed in Zenker-formal solution. 
After the membranes had hardened, they 
were rolled in wheat shock manner, 
blocked, sectioned, and stained. It then 
appeared advisable to determine the earlier 
changes that might take place in the first 
few days following irradiation. Accord- 
ingly another series of cats was prepared 
as before and killed 24, 48, and 72 hours 
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following irradiation. The membranes 
were processed as above mentioned.’ 
Following the microscopic study of the 


Fig. 2-A. Case 1. 
treatment. 

Fig. 2-B. Case 1. 
ment. Patient is symptom-free. 


slides prepared in this experiment, Dr. 
Larsell summarized the findings as follows: 


“The effect of the x-ray treatment appears 
to be due primarily to an early destruction of 
the lymphocytes in the infected membranes. 
About 48 to 72 hours after treatment of mem- 
branes which had been infected for several 
weeks, there appears to be an increase in the 
number of macrophages. These are believed 
to come in response to substances released by 
the breaking down of the lymphocytes. These 
macrophages are seen to be laden with cellular 
débris and blood pigments. It is possible that 
they also engulf bacteria. 

“The membrane becomes gradually reduced 
in thickness but retains numerous plasma cells, 
polymorphs, and some histocytes. After a 
week or more some fibrosis appears. Several 
weeks after irradiation, nodule-like masses of 
lymphocytes may be seen in sonie of the mem- 
branes, indicating a return of lymphocyte for- 
mation. 

“There is no evidence of injury to the cilia, 
epithelium, or cellular elements other than the 
lymphocytes as the result of x-ray dosage. 
The fibrosis is considered a result of the in- 
flammatory process, and the increased number 
of histocytes immediately following the infec- 
tion. 





2 For the technic used throughout this work we refer 
the reader to Fenton and Larsell’s article (4). 
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“In the animals given the double dose there 
was in one instance some indication of abnormal 
activity of the epithelium.” 






























Appearance of the antra six weeks after the second 


Radiograph made three months after the second treat- 
Illustrative of Group 1. 


While this work has given us valuable 
information leading to a better under- 
standing of how these tissues react to ir- 
radiation we felt that the results were not 
exactly comparable to what might be ex- 
pected clinically, as we were forced to give 
heavy irradiation in the presence of acute 
and in some cases fulminating infection, 
which, of course, we would not do in 
treating a human. By this we do not wish 
to infer that roentgen therapy is contra- 
indicated in acute sinusitis, but in such cases 
the dose must be kept considerably lower. 

We realize that the experimental work 
here reported does not begin to tell the 
entire story and we have no doubt that 
with the knowledge gained in this series, 
further studies along this line should give 
more complete information. Having in a 
measure established the background of the 
rationale of roentgen therapy in this field, 
a report of the clinical results obtained by 
this method should prove to be of interest. 

Our clinical experience is based upon a 
series of 700 cases which may be roughly 
divided into five groups, as follows: 


Group 1. Chronic infection with hyper- 
trophic membranes. 
Group 2. Cases having polypi or cysts. 
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but all involved areas are treated upon 
the same day. The central ray is so di- 
rected as to produce a cross-firing of the 





Group 3. Atrophic types of membrane. 
e Group 4. Chronic sinusitis with densely 
1 fibrotic membranes. 
Fig. 3-A. Case 2. Radiograph showing the antra at time of treatment. 
Symptoms date back two years. 
Fig. 3-B. Case 2. Six weeks following irradiation. 
symptom-free. Illustrative of Group 1. 
Group 5. Post-operative cases follow- 


ing unsuccessful radical surgery. 


These are all cases of long-standing, 
some of them dating back as long as twenty 
years, and have been referred to us as 
patients who were definitely not allergic 
and who had failed to respond to the usual 
types of treatment. During the course of 
this series we have developed a rather 
definite technic, and our results, tabulated 
upon 450 cases in which it has been possible 
to obtain follow-up data, show 36 per cent 
that are entirely relieved up to the present 
time, 55 per cent definitely improved, and 
9 per cent that have been only slightly im- 
proved or not helped at all. 

In Group 1, consisting of chronic cases 
in which the radiograph shows a definitely 
thickened membrane with only a small 
air-containing cavity, we have had our best 
results. The technic used here consists of 
120 K.V.P., 5 ma., 11 inch distance, 4 mm. 
of aluminum filter, for ten minutes through 
a port one and one-quarter inch in diame- 
ter. These factors as applied by our 
equipment give a dose of 800 roentgens as 
measured with the Victoreen instrument 
with back-scattering. This dose is ap- 
plied over each group of cells separately, 











Patient remains 


posterior ethmoid and sphenoid cells. 
The eyes and the nose are carefully pro- 
tected at all times. 

The following case reports are illustra- 
tive of this group. 


CASE REPORTS 


Case 1. E. A. F., male, aged 45 years, 
was referred by his rhinologist for treat- 
ment. His symptoms dated back four 
years, during which time he had failed to 
respond to routine therapy. Radiographs 
taken on this date (March 31, 1931) 
showed bilateral thickening of the mem- 
branes in the antra, with hazing of the 
ethmoids also. The antra were irradiated 
and the patient failed to return until one 
year later. He reported decided improve- 
ment but still had some discharge. The 
membranes, although reduced, were still 
definitely thickened. The ethmoid fields 
were still hazy. A second treatment was 
given over the antra and this time the 
ethmoid areas were also included (April 2, 
1932). A check-up six weeks later showed 
a definite improvement and no further 
treatment was given. Three months later 
(Aug. 17, 1932) he returned for treatment 
of a carbuncle and reported that he had had 
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no further evidence of sinus involvement. 


A film made on that date showed the 
sinuses to be clear. 


Fig. 4-A. Case 3. 


The patient was a child eight years of age. 
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Case 3. V.C., female, aged 8 years, was 
referred by a pediatrician, because of 
chronic sinus involvement with a severe 


History of 


discharge and severe sinus bronchitis dates back six months. 


Fig. 4-B. Case 3. 


Radiograph made seven months after irradiation when 


patient returned with whooping cough. Radiograph shows the antra clear except 


for a polyp or cyst in the floor of the right maxillary. 


Case 2. C. B., female, aged 40 years, 


was referred by her internist with a com- 
plaint of chronic nasal discharge, headache, 
and general malaise. Sinus involvement 
had been known for two years, but there 


had been no recent treatment. Irradia- 
tion was given on December 20, and the 
patient noted an increased discharge for 
six days, whereupon it gradually subsided 
and finally ceased entirely approximately 
ten days following treatment. A recheck 
on February 2 showed both antra to be 
clear and the patient reported complete 
recovery as far as her previous symptoms 
were concerned. More recent inquiry has 
elicited the information that she is still 
symptom-free. 

In Group 2, in cases in which polypi or 
dental cysts are present, we have had no 
appreciable results except in a few 
cases that are still under observation; in 
these, the polypi have been excised and 
irradiation has been given in an attempt to 
abort a further development. Thus far 
the work appears to be very encouraging. 
The following case may be of some interest 
in this regard. 


Illustrative of Group Two. 


sinus bronchitis. At the time of the 
treatment (Sept. 7, 1933) both sinuses 
were opaque, and radiographically sug- 
gested an acute involvement although the 
history of the discharge and_ bronchitis 
dated back six months. She failed to 
report back to the pediatrician or to our 
office at the stipulated two month’s inter- 
val. On April 19, she was returned by her 
mother, who complained that she was no 
better than at the time of her first visit. 
Questioning developed the fact that she 
had shown marked improvement within a 
week after treatment and that her dis- 
charge and bronchitis had subsided en- 
tirely within a month. She had developed 
another severe cough ten days before this 
last visit, which followed an acute rhinitis. 
Radiographic check-up showed both antra 
to be entirely clear except for a small 
cyst in the inferior angle of the right an- 
trum. She was referred back to her 
physician, who diagnosed whooping cough, 
and there has been no developing evidence 
of sinus involvement. 

In Group 3 the atrophic type of sinusitis 
has shown response, in some cases, to 
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repeated fractional doses in which we have 
given one-sixth of the standard 800 r dose 
every week for a period of six weeks. 
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now subside more or less spontaneously in a 
few days’ time, although he still has some 
nasal discharge at times. It is possible 


Fig. 5-A. Case 4. Radiograph at the time of treatment showing evidence of a 


pansinusitis. 
colds dates back many years. 


Fig. 5-B. Case 4. Check-up film made ten months following irradiation 
tient reports marked clinical improvement. 


In Group 4, in which we encounter rather 
densely fibrotic membranes, we have found 
rather variable results. Some of these 
cases which appeared at the outset to 
present but little hope of result have re- 
turned free of symptoms, and radiographic 
check-up has shown an antrum of normal 
appearance. Others show varying degrees 
of improvement, and still others show no 
changes at all. 

Case 4. This was a physician, aged 45 
years, who stated that for a period of years 
he had never been free from nasal discharge 
of varying degrees of severity, and that 
every fresh cold precipitated an acute 
sinus flare-up, requiring loss of time of 
from several days toa week. Radiographs 
showed .a chronic pansinusitis. He was 
irradiated on July 22, 1931, and obtained 
marked relief, but still had occasional dis- 
charge. He did not return until April, 
1932, at which time the radiograph showed 
no appreciable change. The ethmoids 
were treated on this date. A recent con- 
versation with him brought out the state- 
ment that he has had no acute flare-ups 
since the first treatment, that nose colds 


History of nasal discharge, sinus bronchitis, and recurrent head 


Pa- 
Illustrative of Group 4. 


that further treatment might produce addi- 
tional benefit in this case. 

In Group 5 we have also found some 
variation. For the most part these pa- 
tients present sinuses that are practically 
occluded with dense fibrotic scar tissue 
and very little, if any, change can be de- 
tected following irradiation, although the 
patient frequently states that he is clini- 
cally improved. Except for the variations 
above noted, our technic is fairly standard. 
As before mentioned, the full dose is 
given at one visit, and the patient is 
asked to return in two months for a 
recheck. The usual reaction is that of 
stimulation at first, productive of increased 
discharge, which persists for from several 
days to a week, and then gradually sub- 
sides. A few cases have had an increased 
swelling of the membrane, producing oc- 
clusion of the ostium, necessitating punc- 
ture and washing. This, however, has 
been a rather rare complication. A few 
sases have reacted in an opposite manner 
in that the discharge has completely ceased 
within a few hours. 

In those cases suffering from secondary 





534 


symptoms definitely ascribed to sinus in- 
fection, there has been a very gratifying 
response. Headaches, bronchitis, neuritis, 
and other minor complaints have cleared 
up, even in cases in which there was not a 
complete resolution of sinus pathology at 
the time the recheck was made. In the 
large majority of cases one treatment has 
been sufficient to gain satisfactory results, 
although many have required a second ex- 
posure in from two months to a year’s 
time. One post-operative patient has re- 
ceived five treatments scattered over a 
period of three years and during the past 
year has remained quite comfortable. It 
has been our good fortune to escape 
sequela of a serious nature throughout 
this series, and, with the exception of two 
or three patients, none has lost any time 
from his work as the result of the treat- 
ment. 

Our records show seven cases that have 
come to surgery following failure to secure 
relief from roentgen therapy. Fenton re- 
ports two cases of chronic maxillary sinusi- 
tis who received irradiation over one an- 
trum, one month prior to bilateral extirpa- 
tion in an effort to determine the com- 
parative changes in the membranes. Of 
this total of seven known cases we have 
received pathologic reports on six, and a 
careful comparison of the slides shows but 
little change from the usual findings in 
similar, non-irradiated membranes. Here 
again was noted a return of lymphocytes in 
some of the membranes removed several 
months following irradiation, as was seen 
in some of our cat membranes. This 
brings up the question as to whether or 
not we might have succeeded had we given 
further irradiation at intervals over a 
longer period of time, thus providing fur- 
ther breaking down of lymphocytes and 
restimulation of histocytic invasion. Two 
post-operative membranes showed a con- 
siderable number of small cysts scattered 
throughout, and it appears that further 
irradiation of this type would give no 
additional benefit. In none of these mem- 
branes were there any evidences of damage 
to the normal cell structures, and the sur- 
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geons reported that there was no difficulty 
encountered in the removal of the tissues, 
This was also found to be true in the 
irradiated cat membranes. 

Regarding our selections of dosage, we 
have found far better results in cases given 
single, full doses than in those in which 
fractional dosage was employed. We have 
further learned the necessity of treating 
all the infected areas at one time, thereby 
eliminating as much as possible the tend- 
ency toward reinfection from untreated 
foci. We have occasionally seen a slight 
erythema develop over the site of irradia- 
tion, but this has subsided without fur- 
ther difficulty. 

In conclusion, we wish to place especial 
emphasis upon the fact that while we have 
stated rather positively that no harm has 
resulted from roentgen application in this 
series, we do not wish to leave the im- 
pression that the procedure is without 
danger. Roentgen therapy should not be 
attempted by any physician who is not well 
experienced in that field. Skin tolerance 
and proper filtration must at all times be 
kept in mind, and repeat treatment must 
not be given until a safe interval has 
elapsed. Serious and irreparable damage 
may result through careless or unskilled 
application of the roentgen ray. Of equal 
importance is the matter of diagnosis, and 
we should like to particularly stress the 
necessity of complete co-operation between 
the referring physician and the roentgen- 
ologist, in order to avoid treatment of cases 
in which roentgen therapy is definitely 
contra-indicated. 


SUMMARY 


1. Roentgen therapy has a_ definite 
place in the treatment of chronic para- 
nasal sinusitis in properly selected cases. 

2. The rationale for such therapy has 
been established. 

3. There is no damage to normal 
structures, when properly applied. 

4. Failure of roentgen therapy in no 
way interferes with subsequent surgery, 
should the latter become necessary. 
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5. Complete co-operation of the refer- 
ring physician and roentgenologist, with 
proper selection of cases, should result 
in a higher percentage of cures. 
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DISCUSSION 


Dr. A. U. Desjarpins_ (Rochester, 
Minn.): This communication by Dr. 
Butler and Dr. Woolley is most interesting 
because it tends to show that inflammation 
of the paranasal sinuses, like inflammatory 
processes of different kinds elsewhere in the 
body, is distinctly amenable to radio- 
therapy. One point especially interests 
me, and this is the description by Dr. 
Larsell of the pathologic changes which he 
found in sections of infected sinus tissue 
treated with roentgen rays. The fact 
that the primary effect of the rays was an 
early destruction of lymphocytes infiltrat- 
ing the infected membranes agrees with 
many other observations, experimental 
and clinical, which have been made in the 
past, and all of which tend to show that 
the first and main effect of irradiation on 
inflammatory processes is to destroy in- 
filtrating lymphocytes. This is undoubt- 
edly and necessarily accompanied by 
liberation of anti-bodies, ferments and 
other protective substances which these 
infiltrating lymphocytes may have con- 
tained, and is followed by an increase in 
phagocytosis. The description of these 
changes given by Dr. Larsell absolutely 
confirms this sequence of events. 

_ Another point which interests me con- 
siderably is the doses of roentgen rays 
which Dr. Butler and Dr. Woolley have 
used in treating paranasal sinusitis in 


human beings. I take it for granted that 
the dose of 800 roentgens, mentioned in the 
paper, means 800 roentgens measured on 
the skin (that is to say, with scattering). 
This would correspond to a dose of ap- 
proximately 500 roentgens measured in 
air. If this assumption is correct and if 
we take into account the fact that para- 
nasal sinusitis is usually a chronic in- 
flammatory process, although it is char- 
acterized by occasional flare-ups, such a 
dose corresponds with the doses known to 
be effective in many other chronic in- 
flammatory processes. 

I am also impressed by the fact that one 
or, at most, two irradiations have been 
found sufficient to rid patients of this 
distressing condition. A minor point 
which might be mentioned is the increase 
in secretion which has been described as 
following irradiation and which is replaced 
later by diminished secretion. No doubt, 
the increase in secretion is due to the 
effect of the rays on the mucus-producing 
epithelial cells. It is well known that 
epithelial cells having the property of 
secreting mucus, undergo, after irradia- 
tion, mucoid degeneration, with increased 
secretion—it may continue for a number 
of days and be followed by reduction in the 
amount of secretion. In every respect, 
therefore, the experiences of Dr. Butler 
and Dr. Woolley, both on experimental 
animals and on human beings, agree with 
what is known to occur in many other 
forms of inflammation. Their report 
should lead to a revision of our ideas con- 
cerning the treatment of sinusitis and, as 
specialists make use of it, should prove a 
boon to many sufferers. 

I think if the dose is somewhere between 
three-fourths and four-fifths of an ery- 
thema dose, I should be inclined to use 
more filter and more voltage. In dealing 
with inflammation of the sphenoid sinu- 
ses, which are fairly deep, too small a 
dose may not be so effective. 


Dr. Ratpu A. Fenton (Portland, Ore- 
gon): Otolaryngologists are much inter- 
ested in Dr. Woolley’s fine piece of re- 
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search, which arose from our criticism of 
clinical results reported by Dr. Butler and 
Dr. Woolley two years ago before the 
Oregon Academy of Ophthalmology and 
Otolaryngology. We asked then what 
happened to these inflamed mucosal sur- 
faces after irradiation; they told us of cer- 
tain percentages, gratifyingly high, of 
clinical betterment, and of improved radio- 
graphic evidence. They were, however, 
unable to tell us what took place in the 
tissues, until microscopic examination of 
these cat membranes, infected after our 
technic. 

Prof. Larsell and I have elsewhere re- 
ported on the examination of chronic cat 
membranes; and of certain human mem- 
branes, one month and six months after 
irradiation. It need not be emphasized 
to this Section that therapeutic use of the 
roentgen ray does not sterilize sinus mem- 
branes; they become swollen, often to 
such an extent (pointed out long ago in 
Vienna) as to cause annoying pressure 
symptoms from retained secretion. Then 
the killed lymphocytes are carried away by 
an inrush of phagocytic connective cells, 
with resultant local accumulation of im- 
mune substances, increased blood supply, 
and eventual fibrotic changes, without 
damage to epithelial structures. 

This is all very well, if the membrane 
treated contains plenty of round cells to 
kill. What of the highly edematous mem- 
brane full of plasma cells, or the membrane 
already thick and fibrous? Either of these 
may contain numerous miliary to pea- 
sized abscesses or cysts, which will re- 
main untouched by the irradiation. Either 
condition will look dark in the radio- 
graph. So also will a syphilitic thickening 
of the mucosa; so will a beginning adeno- 
carcinoma. 

A word of warning must be sounded lest 
roentgenologists proceed to use _ this 
method indiscriminately, on the reeommen- 
dation of general practitioners and pedia- 
trists, or on their own. Every case, as 
Woolley states, must be checked before 
and after by a competent otolaryngologist ; 
otherwise much trouble may ensue. 


RADIOLOGY 


Let me say also that this treatment is no 
guarantee against recurrences. When foul 
dental roots are responsible for antral dis- 
charge; when allergic sensitiveness con- 
tinues to block ethmoidal drainage and 
favor reinfection; when fibrotic mem- 
branes contain virulent streptococci in 
multiple abscesses surrounded by networks 
of new capillaries, we have repeatedly ob- 
served, clinically and under the micro- 
scope, that patients who have experienced 
temporary relief from roentgen-ray treat- 
ment of the sinuses will have recurrences 
that require both medical and surgical 
measures for permanent cure. Properly 
performed radical surgery is followed by 
regrowth of normal ciliated mucous mem- 
brane. One wonders whether, after thera- 
peutic irradiation, the thickened and fibro- 
tic membrane will in later years be as safe 
and as useful as the new, thin, and healthy 
membrane found after surgery is ade- 
quately done. 

We have nothing but praise for the 
modesty of Dr. Woolley’s conclusions, for 
his industry and his patience; but we 
would like further reports after the lapse of 
several years. Reports from Hamburg 
and Vienna were not so encouraging, when 
reported in Germany in 1927. Our labo- 
ratories welcome further research along 
this line, and we would suggest that 
animals kept infected for several months 
would afford a pretty good criterion of the 
eventual measure of repair in similarly 
chronic human cases. After all, the simple 
round-cell infiltrative type of sinusitis is 
that which yields most readily to ordinary 
measures. Here, Dr. Butler and Dr. 
Woolley have had their best results; how- 
ever, they still consider this an experi- 
mental procedure. 

There is real danger, however, that 
cytologic examination of sinus washings, 
lipiodol injection, and careful rhinologic 
study will be omitted by some radiologists 
who will attempt this method on any one 
who says he has ‘‘sinus trouble’ or shows a 
slightly darkened sinus plate. This Sec- 
tion should look well to the danger that 
this valuable method, if indiscriminately 
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recommended, may get into the greedy 
hands of irresponsible and untrained quacks 
and irregular practitioners. 


Dr. G. A. Roprnson (New York): I 
wish to congratulate the Doctor on giving 
us an added method of treatment in 
chronic sinusitis. There is a tendency 
(and I think rightly so) to do less radical 
surgery in nasal sinus disease. 

We have used radium in a great many 
cases of polypoid ethmoiditis, with en- 
couraging results. The method was 
started several years ago by Dr. Sluder and 
Dr. Lyons. 

In polypoid ethmoiditis, Dr. Woolley 
reports his results as not so good as in the 
thickened membrane of the antrum and 
frontal sinus. One can deliver with the 
radium capsule as great a dose as one cares 
to give. It is difficult to apply a dose 
from a radium tube into a maxillary an- 
trum, and we cannot use the time-consum- 
ing method of treating the sinuses extern- 
ally with radium packs. We have tried it 
in a few cases and found clinical improve- 
ment. 


Dr. JoHN D. Osmonp (Cleveland, Ohio) : 
I wish to congratulate Dr. Butler and Dr. 
Woolley on this presentation. - It is a step 
forward. 

I wish to give one caution in regard to 
the treatment of any case that is fairly 


acute and has retained pus. I began this 
treatment before 1922 and reported it at 
the 1922 Los Angeles meeting of the 
American Roentgen Ray Society. It wasa 
small series, but I spoke a word of caution 
at that time—when the antrum or other 
infected sinus is not properly drained, 
one should not treat it. It must be washed 
out first. At that time I did not think 
that chronic sinusitis would do well, but 
I have since changed my mind. We have 
treated about 250 cases with comparable 
results. 


Dr. G. E. PranHvLer (Philadelphia): 
I, first of all, want to congratulate Dr. 
Woolley and his colleagues on this presen- 
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tation. It was one of the most important 
presentations we have had because the 
field is so very large. I also think that we 
are fortunate in having Dr. Fenton and Dr. 
Desjardins open this discussion. 

I have not treated many cases of para- 
nasal sinusitis. Most of the cases I have 
treated have been in physicians, one of 
whom was myself. Having suffered from 
paranasal sinusitis for approximately fifty 
years, and being in better condition now 
than I have been at any time during that 
period, I can speak rather feelingly. 

I have not used the large doses. We 
have used high voltage x-rays, 0.5 mm. of 
copper filtration, and 25 per cent surface 
dose, giving the treatment at one time 
through the sinuses anteriorly, protecting 
the eyes, eyebrows, and lips. Then per- 
haps a week later, we treat laterally on one 
side and then on the other side. It does 
seem to me, theoretically, that that line of 
treatment ought to give us better results 
than all of this treatment in one dose. 


Dr. Ivan M. Woo Ltey (closing): I 
wish to thank the gentlemen who discussed 
this paper, especially Dr. Desjardins and 
Dr. Fenton, the latter of whom left his own 
Section to come here for that purpose. 

We have not at any time held that this 
type of treatment was a cure-all for all 
types of sinus conditions. We believe it 
has a definite place in the field of sinus 
therapy, that with further experience it 
will definitely find its level, and that by this 
means we will be able to offer relief to many 
patients who at the present time are not 
being relieved. 

As far as the caution about treating acute 
cases is concerned, it is a point well taken. 
We do not treat acute cases in their 
fulminating stage but wait until they are 
in the sub-acute stage. 

The matter of diagnosis is extremely im- 
portant and it is our hope, as the work de- 
velops, that co-operation between the 
otolaryngologist and the radiologist may 
be productive of a greater percentage of 
cures in these particular types of cases. 





IRRADIATION OF RADIOSENSITIVE TUMORS’ 


By MAX KAHN, M.D., Baltimore, Md. 


may be of interest to review one or two 

cases living for a number of years that 
had malignant tumors and that were 
treated with the roentgen ray. Patients 
are from time to time referred for roentgen 
therapy who either have an inoperable 
tumor, or a large tumor which is in- 
accessible to operation, or for palliative 
treatment. It is gratifying to find that 
the results in some of these hopeless cases 
are excellent, the patient remaining clini- 
cally well for years. 

Therapeutic roentgen rays have been 
used for some years as a diagnostic agent 
in identifying the pathology of certain 
varieties of tumors. Desjardins (1), who 
has rather thoroughly reviewed this 
method of studying tumors, states that 
the specific sensitiveness of each kind of 
cell is the dominant single fact of radi- 
ology and should be recognized as a law. 
This sensitiveness appears to be related 
to the natural life cycle. Thus the lympho- 
cytes, the metabolic cycle of which among 
human cells is the shortest, are also the 
most radiosensitive, and the nerve cells, 
the life cycle of which is the longest, are 
also the most resistant to irradiation. 
When, according to their radiosensitive- 
ness, certain cells or group of cells are 
exposed to a sufficient dose of roentgen 
rays or radium, the first perceptible effect 
is an alteration or series of changes in the 
nuclear portion, or genetic mechanism 
of the cells. Collectively, these changes 
are characterized by the arrest of mitotic 
division and by a partial or complete 
degeneration of the cells; individually, by 
disorganization and fragmentation of the 
nuclear chromatin, vacuolar degeneration 
of the protoplasm, rupture of the cell, and 
scattering of the fragments of chromatin 
from the nucleus among the cells which 
remain intact. He further states that 


1 To be presented before the Radiological Society of 
North America, December, 1934. 


I: a study of radiosensitive tumors it 


in many cases biopsy need not be done, 
but that correlation of the clinical, physi- 
cal, roentgenologic, and radiotherapeutic 
evidence may often settle the diagnosis 
without a biopsy, or in the face of in- 
conclusive or conflicting pathologic ob- 
servations. 

Ewing (2), in 1929, classified tumors in 
decreasing order of radiosensitivity as 
follows: (1) lymphoma; (2) embryonal 
tumors; (3) cellular anaplastic tumors; 
(4) basal-cell carcinoma; (5) adenoma 
and adenocarcinoma; (6) desmoplastic 
tumors, such as squamous carcinoma and 
fibrocarcinoma; (7) fibroblastic sarcoma, 
osteosarcoma, and neurosarcoma. Blood- 
good (3), in 1930, published an excellent 
review of radiosensitive tumors, calling 
attention to the advantages of both sur- 
gery and radiation in the treatment of 
certain types of them. 

In a review I made of some soft struc- 
ture tumors (4), fibromas or fibrosarcomas 
were found to be radiosensitive or slow 
growing, and to fall into the group of mod- 
erate curability. One case of fibromyxoma 
of the antrum and nares, and another case 
of fibromyxosarcoma involving the antrum 
and ethmoidal region treated with the 
deep roentgen ray, are up to the present 
time clinically well five and five and a 
half years, respectively. In 1933, I pub- 
lished a review of bone tumors which were 
more or less radiosensitive (5). Included 
in the radiosensitive group is the giant- 
cell tumor, particularly the variant type. 
Cases of cure with the roentgen ray of 
this type of tumor have been reported. 
Chondroma is partly radiosensitive; fol- 
lowing roentgen therapy, it may recalcify, 
become arrested and remain quiescent 
for many years. Of the malignant tu- 
mors, Ewing’s sarcoma and chondroblastic 
sarcoma are radiosensitive; secondary 
chondromyxosarcoma and _ metastatic 
carcinoma are partly radiosensitive. In 
multiple myeloma, roentgen therapy is of 
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Fig. 1. Case 1. Primary cancer of the breast 
with retraction of the nipple, palpable tumor in the 
breast, and enlarged lymph node in the axilla. 
The skin was red. Case of carcinoma en cuirasse. 


value, and in some cases considerable 
regression and partial recalcification have 
been obtained. 

Cancer of the breast has been found to 
respond well to roentgen therapy. Quick 
(6) reports a case of cancer of the breast 
that was treated with the roentgen rays 
alone, and is living and clinically well for 
14 years. In our experience roentgen 
therapy has been used chiefly in post- 
operative cases after metastasis had de- 
veloped. From 1922 to 1933, a period of 
11 years, 148 patients were treated for 
cancer of the breast. These can be di- 
vided into the following three groups. 
Group I, post-operative, consisting of 130 
cases. The majority of the patients in 
this group were referred for deep therapy 
after metastasis had developed: the aver- 
age duration of life of 67 per cent of them 
was two years. The percentage who lived 
for three years or longer was about 33 
per cent. Group II, 15 cases, all of whom 
were inoperable and with metastasis. Their 
average duration of life was 15 months. 
Group III, 3 cases, all of whom had pri- 
mary operable cancer of the breast. This 
latter group while small in number is of the 
greatest interest. In this group, one 
patient was under observation for 18 





Fig. 2. Case 1. Film taken three months after the 
patient had received roentgen therapy. The nipple 
was reformed; the tumor and lymph node were not 
palpable. Redness of the skin disappeared. The pa- 
tient is living, and there has been no recurrence of the 
tumor almost three years later. 


months, another two years, and a third 
almost three years. These patients, who 
received no other treatment excepting 
roentgen therapy of 200 K.V., responded 
excellently to radiation. The tumor in the 
breast and the enlarged axillary glands 
rapidly disappeared, and up to the present 
time there has been no recurrence. 

One particularly interesting case, living 
almost three years since treatment and 
clinically well so far as the breast is con- 
cerned, is here reported. 

Case 1. White, aged 62 years, married, 
had a large ovarian cyst removed six years 
ago. The clinical history was otherwise 
essentially negative. Roentgenograms of 
the skull, chest, spine, and pelvis were 
negative for metastasis. However, the 
chest revealed dilatation of the arch of the 
aorta and an enlarged heart. The patient 
was seen in the early part of December, 
1931, by Dr. Bloodgood, who found on 
examination a retraction of the right 
nipple, and edema of the skin, with red 
streaks on it to the inner side of the nipple. 
There was a lump in the breast and a 
palpable lymph node in the right axilla. 
The diagnosis was a large infiltrating 
scirrhous carcinoma of the right breast, 
clinically malignant because of retraction 
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of the nipple and tumor. It was pro- 
nounced carcinoma dermatitis, beginning 
carcinoma en cuirasse. The left breast 


Fig. 3. Case 2. 
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breast practically disappeared as well as did 
the tumor: also, the nipple began to re- 
form. Three months later, a second course 


Large metastatic retroperitoneal sarcoma three months 
after surgical removal of the right testicle for embryonal type sarcoma. 


Pres- 


sure of this mass interfered with the filling of the pylorus and duodenum and 


displaced the transverse colon downward. 


Following deep roentgen therapy, 


the tumor disappeared. The patient is clinically well, there having been no 
recurrence of the tumor after eleven years. 


had a mass of the mastitis type in the 
center beneath the nipple and areola. 
There were no palpable lymph nodes in the 


left axilla. The patient was treated 
through the following four portals of 
entry: anterior; posterior; right and 
left lateral, covering both the breasts, 
axille, supraclavicular region and the 
mediastinum, receiving 625 r units over 
each portal or a total of 2500 r units. Soon 
after treatment the erythema of the right 


of 2500 r units was given similar to the 
first. At this time the nipple had re- 
formed and the tumor in the breast and 
the lymph node in the axilla had com- 
pletely disappeared. In answer to a follow- 
up letter, the patient writes under date 
of Aug. 24, 1934, as follows: ‘My right 
breast seems perfectly normal, never giving 
me any trouble whatever. My heart is 
giving me some trouble.’’ Sampson Hand- 
ley (7) states that 70 per cent of all 
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patients coming to operation have intra- 
thoracic involvement. Surgery, radium, 
and the roentgen ray are all used in the 
treatment of cancer of the breast and a 
combination of all three has to be used in 
certain cases. Cancer of the breast is a 
radiosensitive tumor and in my experience 
the roentgen ray offers much alone. In 
the few cases of primary cancer of the 
breast in which I have used it alone, the re- 
sults have been encouraging. It has anad- 
vantage over other methods in being able 
to cover a large field, being able to include 
at the same time and in one treatment the 
breast, mediastinum, and the lymph nodes. 

As a rule, the more malignant the tumor 
the more radiosensitive it is likely to be, 
for example, lymphosarcoma, Hodgkin’s 
disease, and embryonal cell tumors. Tu- 


mors of the testicle (embryonal cell type) 
are especially radiosensitive and highly 
malignant, frequently metastasizing to the 
abdomen. There are, however, exceptions 
as to their curability, the following case 
being an example. 


Case 2. White, male, aged 42 years. 
married, entered the hospital in July, 1923, 
complaining of pain in the right lumbar 
region which radiated to the right ureter. 
On examination, the left testicle was found 
to be apparently normal: the right testicle 
was absent. There was a large spherical 
mass in the abdomen which seemed to be 
fixed and very rigid. When palpating the 
kidney area on either side, the mass was 
near the mid-line and did not move. 
Roentgen examination of the chest was 
negative. Roentgen examination of the 
gastro-intestinal tract revealed difficulty 
in filling the pylorus and duodenum due to 
pressure of an extra-gastric tumor and 
displacement downward of the transverse 
colon due to pressure. An exploratory 
operation revealed a large mass, nodular in 
character, beneath the peritoneum. There 
was no glandular enlargement. It was 
impossible to move this mass freely or 
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to trace a direct communication with the 
kidneys. The mass seemed so large and so 
near the large blood vessels, that it was 
considered inadvisable to attempt to re- 
move it. No glands could be obtained for 
diagnosis. From the previous history the 
mass was thought to be a malignant 
metastatic tumor, although it was im- 
possible to obtain a section. A section 
from the right testicle removed in March, 
1923, revealed an embryonal type sarcoma. 

The patient was given deep roentgen 
treatments over the abdomen through 
several ports of entry during the months 
of August, September, and October, 1923, 
and also in October, 1924, but none since. 
The mass in the abdomen had completely 
disappeared and the patient was clinically 
well following the last treatment. He was 
seen five years later and at that time there 
was no recurrence of the mass and he was 
clinically well. In reply to a follow-up 
letter the patient writes on Aug. 16, 1934, 
now eleven years since roentgen treat- 
ment, as follows: ‘‘I feel well and am able 
to attend tomy work. There is no recur- 
rence of the tumor in my abdomen.” This 
case illustrates an exceptionally favorable 
result obtained by deep roentgen therapy 
in a highly malignant metastatic tumor. 
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THE TREATMENT OF EPITHELIOMA OF THE SKIN 


By GEORGE E. PFAHLER, M.D., Sc.D., and JACOB H. VASTINE, M.D., Philadelphia 


SHE treatment of epithelioma of 
7 the skin is a subject that cannot 

be ignored even though it involves 
the form of cancer that is most easily 
controlled. There are still approximately 
four thousand deaths from cancer of the 
skin in the United States each year, a 
total and absolute waste of life for which 
there is no reasonable excuse. Forty years 
ago, the cure of a cancer of the skin was a 
real accomplishment. 


Fig. 1. 


cancerous lesions and the early cancers 
skillfully and thoroughly from the begin- 
ning so as to prevent the development of 
cancer; or, if it has already developed 
when the patient comes under the care of a 
physician, so that the patient can be gotten 
entirely well and thus eliminate this type of 
quack. 

The Treatment of Pre-cancerous Le- 
sions.—It is general knowledge that cancer 
never begins in normal tissue, and certainly 


W. G., male, age 83, referred by Dr. W. H. Good, May 26, 1927, on account 


of an epithelioma involving the lower eyelid and extending toward the inner canthus, of 


four years’ duration. 


of the eye, eye lashes, and eyebrow: no scar. 


This report is based upon a study of 
1,713 epitheliomas of the skin occurring 
in 1,385 private patients treated during the 


last 34 years. Of this number, 17 patients 
died of the cancer, we believe because they 
came too late. To-day if all the knowledge 
that 1s now avatlable is utilized skillfully, 
practically all cancers of the skin can be 
prevented, and if they are treated reasonably 
early, while the disease involves only the 
skin, practically all of them should be 
cured. ‘This fact is not sufficiently appre- 
ciated. 

Among the laity, cancer of the skin is 
just as much cancer as is that involving 
any other part of the body, and the quacks 
usually get their following and make their 
money from an occasional cure of cancer of 
the skin. Therefore, it is most important 
that the medical profession treat the pre- 


Treated by radium surface application with thorough protection 


Well over seven years. 


we have never seen any cancer that we 
believe originated in normal tissue. For- 
tunately the skin is an organ that can be 
easily observed by the patient and by the 
physician. The slightest roughness of the 
skin is usually noticeable by the patient, 
but because of the fact that there is prac- 
tically never any pain or marked disturb- 
ance at the beginning of these lesions, they 
are frequently ignored. 

Cancer of the skin nearly always de- 
velops very slowly and insidiously, so 
that the difference between one month and 
the next is not great. This fact develops 
in the mind of the patient a sense of in- 
difference or security. We believe, how- 
ever, that it is the duty of the physician to 
advise the patient to have any lesion of 
the skin restored to normal as promptly 
and as thoroughly as is possible. 
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Moles, and particularly the pigmented 
moles, may occur singly or in large numbers 
on a patient. They may have been 


Fig. 2 (above). 


EPITHELIOMA OF SKIN 543 
thesia at one sitting by dissection or elec- 
trocoagulation if skillfully done. If they 


are not already too deep, the scar follow- 


S. E., female, age 85, referred by Dr. J. L. Flanigan on June 20, 1927, on account 


of advanced basal-cell carcinoma of the inner canthus and lower eyelid, of fifteen years’ duration. 


Treated by surface applications of radium, with a perfect result. 


of 90 without a recurrence. 
Fig. 3 (below). 


account of an epithelioma involving the right temporal region (squamous-cell carcinoma). 
by electrocoagulation and high voltage x-rays applied over the neck and temporal region. 


Well over four years: died at age 


C. H. H., male, age 64, referred by Dr. Lyman Hollingshead, Sept. 11, 1922, on 


Treated 
This has 


remained well to date but on Feb. 3, 1933, he developed an epithelioma of the /eft ear, with metastasis. 


This, too, has been treated successfully. 


present early in life or may appear later 
in life, but we believe they are always con- 


genital in origin. It is probably true that 
not more than one in a thousand, or at 
least one in a large number, becomes 
malignant, but when a pigmented mole 
does become malignant it is one of the 
most serious conditions with which we have 
to deal. If not treated most skillfully 
when the change from a benign condition 
to a malignant one occurs, extensive metas- 
tasis is likely to follow, and the patient is 
likely to lose his life. Therefore, it is 
probably best to remove all moles, but 
particularly all pigmented moles, as a pre- 
cautionary measure. 

Likewise, it is advisable to remove 
all warts and particularly senile warts, any 
abnormal crusts, fissures, or chronic ulcers. 
These can be eradicated under local anes- 


ing is of little or no significance. Large 
scars after a period of twelve to fifteen 
years often develop epitheliomas, usually 
beginning as small fissures or erosions, 
then gradually spreading. This type of 
epithelioma is squamous-cell. Generally 
it is advisable to remove the entire scar by 
electrothermic dissection, and, if the 
wound is large, following that, after a 
period of about three weeks, by skin- 
grafting. Under these circumstances, we 
have had only one failure. Moles, warts 
and scars, and epitheliomas in scars are 
usually not successfully treated by irradia- 
tion alone, but are best destroyed by electro- 
coagulation. 

Epitheliomas of the Skin.—Epitheliomas 
of the skin may occur as single or multiple 
lesions. However, they are usually single, 
and usually develop on the exposed parts 
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Fig. 4. A. G., male, age 54, referred by Dr. Samuel 
Bennett and Dr. J. V. Klauder, Nov. 21, 1928, on ac- 
count of an epithelioma, squamous-cell type, affecting 
the right second finger, of five months’ duration, asso- 
ciated with an enlarged nymph node above the right 
elbow. Destroyed by electrocoagulation, followed by 
high voltage x-rays covering the diseased channels all 
the way up to and including the axilla. Well at present 
over a period of five years. 


of the body, but they may occur anywhere. 
It has been thought that epithelioma of 
the skin is practically always basal-cell in 
type. - This is a mistake, for our records 
show approximately 15 per cent to be of 
the squamous-cell type, and it is well 
known that any squamous-cell carcinoma 
may give rise to metastasis. This fact 
must be kept in mind because in dealing 
with a squamous-cell type of carcinoma, 
one must not only treat the local lesion, 
but it is advisable to treat also the as- 
sociated lymphatics. 

The favorite locations for squamous-cell 
carcinomas of the skin are in the temporal 
region, the ear and its vicinity, the poste- 
rior surface of the hands, the genitalia, 
perineum, lip, and in any scar tissue, but 
this does not warrant us in concluding that 
all of these are squamous-cell nor that all 
other regions are not involved at times by 
squamous-cell carcinoma. For that rea- 
son, in practically all instances, we take a 
biopsy at the time of our treatment. 

The treatment of epithelioma of the 
skin will depend in great part upon its 
size, depth, duration, and location. The 
records in the literature show that between 
70 and 90 per cent of epitheliomas of the 
skin can be cured by irradiation, either 
with radium or x-rays, and this is un- 
doubtedly the preferable method of treat- 
ment in any location where a slight scar is 
either objectionable or a serious matter. 


Fig. 5. M. E. H., female, aged 75, referred by 
Dr. J. F. Pfahler, Dec. 27, 1927, on account of 
squamous-cell carcinoma involving the right wrist, of 
four months’ duration. Removed by electro-ther- 
mic dissection and treated by high voltage x-rays 
over the entire arm and axilla. Well over two years: 
died of cardiac disease at age of 77. 


Since we desire to have a biopsy, however, 
and providing the lesion is small and lo- 
cated at a point where a soft pink scar is 
non-objectionable, it is our custom to sur- 
round the lesion by electro-desiccation, 
do a biopsy, and then destroy the bed 
of the epithelioma completely, to be fol- 
lowed by a full erythema dose of x-rays, 
or surface applications of radium. By 
this procedure, in cases in which the 
epithelioma is still confined to the skin and 
has not invaded the muscle, fascia, mucous 
membrane, or bone, we expect to cure 
practically all, and our records show such 
results. This, therefore, is usually our 
primary form of treatment, but if the 
biopsy shows squamous-cell carcinoma, 
then we treat the neighboring lymphatic 
glands by filtered irradiation, and, ac- 
cording to the location, by high voltage x- 
rays. For this purpose, we give in divided 
doses not less than a total of 200 per cent 
of an erythema dose. 

Multiple Epitheliomas (Bowen's D1s- 
ease).—This subject will be dealt with 
later in a more detailed and specific study, 
together with the pathologic studies made 
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by Dr. Eugene Case, but briefly, it may be 
stated that in this multiple epitheliomas 
type, one may have on the same patient 


Fig. 6 (above). 


VASTINE: 
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mous-cell carcinoma of the multiple type 
and developed metastatic lesions from 
which he died. 


M. L., female, age 75, referred by Dr. Robert Parrish, Sept. 21, 1922, 


on account of an epithelioma on the right upper lip. The lesion had been growing for 


twenty years, but especially during the last two years. 
in thickness; it was beginning to ulcerate. 


x-ray treatment over the lip and side of neck. 
cause at age of 77. 
Fig. 7 (below). 


Size, 3.5 X 4.5 cm., and 2.5cm. 


Removed by electrocoagulation followed by 
Well two years at time of death from another 


E. F., female, age 46, referred by Dr. Peter F. Moylan, Jan. 18, 1926, 


on account of basal-cell carcinoma of the rodent ulcer type (seventeen years’ duration) 


of the right temporal region. 
dissection and further radium treatment. 
years. 


one hundred or more epitheliomas, and 
one may find lesions varying from the 
size of a pinhead to the size of a fist. This 
type, multiple epitheliomas, develops very 
slowly: in one of our cases, the patient 
had lesions for forty years, and they varied 
from a few millimeters to the size of a fist. 
Under general anesthesia, we removed on 
one day 98 of these lesions, followed by 
complete and permanent recovery. For- 
tunately, this type is usually slow in de- 
velopment and is nearly always _basal- 
cell in type, but one of our patients with 
these multiple epitheliomas had squa- 


Treated by radium applications, then by electro-thermic 
Patient is well to date after a period of eight 


The Basal-cell Epitheliomas Are of Two 
Types.—In one group the typical lesion 
seems to develop as a papilloma, which may 
be small or become enormous in size. The 
second group shows very little overgrowth 
of tissue or papillomatous condition, but 
does show ulceration, and this represents 
particularly the group which has been 
called rodent ulcer. These rodent ulcer 
types, if treated early while they still 
involve only the skin, are easily cured by 
radium, x-rays, or electrocoagulation, but 
when the rodent ulcer type of epithelioma 
has extended into the muscle, bone, carti- 
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lage, or fascia, it becomes a most resistant 
and persistent type of disease to treat. 
One can often arrest these cases completely 
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tory reaction about the bone. At such 


times it is usually possible to grasp the 
sequestrum with a pair of Rongeur forceps 


Fig. 8. R. D., male, age 38, referred by Dr. George Reese, March 24, 1930, on account of extensive carci- 
noma involving the remnant of the left shoulder and entire left side of the chest and upper abdomen, following 


a severe burn twenty-five years previously, due to explosion of a chemical torch. 
The wound never healed. Recurrent carcinoma was removed in December, 


articulation of the shoulder. 
1929. 


A recurrence was again removed March 1, 1930. 


In 1925 Dr. Reese did a dis- 


In association with Dr. William Bates, we removed 


the entire diseased area (Fig. 8-A) by electro-thermic dissection, together with resection of a portion of the 


brachial plexus. 
treated by radium packs. 


The disease was found to be squamous-cell carcinoma, Type II. 
The wound is shown in 8-B. After thorough irradiation treatment the wound 


The entire area was 


was grafted with skin by Dr. Bates, with success, but the patient died Sept. 20, 1931, or approximately one 
year and a half after beginning treatment, from metastasis to the ribs and to the pleura. 


by irradiation. At other times, the lesion 
is arrested for one year, or for several 
years, and then may recur. Generally 
speaking, it has seemed best to use electro- 
coagulation in this type of case, to destroy 
the lesion completely. Even if bone is in- 
volved, the bone area should be destroyed, 
and then the area destroyed should be re- 
sected down to healthy bone. If resection 
immediately is not practical, one may 
allow the destroyed bone to separate gradu- 
ally from the surrounding bone, a matter 
which usually takes from three to six 
months and is indicated by an inflamma- 


and lift the entire bone away. In this 
manner, we have removed the entire 
alveolar process of the lower jaw, leaving 
apparently a smooth and healed surface 
underneath. 

When dealing with these deep rodent 
ulcer types of epithelioma of the skin, the 
deep involvement and erosions are usually 
in the neighborhood of the mastoid process, 
the superior maxilla, the orbit, or the nose, 
and in these areas it is difficult to do ex- 
tensive resections. Therefore, at times, 
it has been our practice to destroy the 
disease, and then wait for the separation 
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of the dead bone. Certainly, with the 
present state of knowledge and _ skill, 
there should be fewer patients with such 
advanced disease. In the treatment of 
any case of epithelioma, as in the treat- 
ment of carcinoma anywhere in the body, 
we cannot lay down a definite rule of 
procedure. The plan of treatment should 
be adapted to the individual case, and one 
should keep in mind the general principles 
of preserving as much normal tissue as is 
possible to eliminate the disease as thor- 
oughly as possible with the least loss of 
time, the least involvement of expense, and 
the least discomfort or suffering on the 
part of the patient. 

X-ray and Radium Treatment.—When 
one treats an epithelioma of the skin by 
means of either radium or x-rays, it is usu- 
ally necessary to give a total of from four 
to ten erythema doses. The failures are 
usually due to insufficient treatment, or to 
a very prolonged treatment with in- 
sufficient dosage, a procedure which leads 
to the formation of much fibrous tissue 
These 


embedding a few vital cancer cells. 
cells later take on new growth, which ex- 
plains the temporary cures and late re- 
currences. 

If the lesion is small, one can safely give 
from four to six erythema doses at one 


sitting or at least within afew days. Ifthe 
lesion is large, one must often use smaller 
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doses, but even then the treatment should 
be given within from three to six weeks. 
Each case must be dealt with according to the 
conditions present. One can discuss only 
general principles. 

Good results have been obtained with 
soft rays and no filter, but I believe there 
are likely to be more recurrences when soft 
rays are used. We commonly use from 
one to two millimeters of platinum on 
radium even for skin cases, especially 
about the eyelids and inner canthus. The 
inner canthus lesions are markedly 
treacherous. 

If these principles are kept in mind and 
we let the general public know that prac- 
tically all these skin cases can be cured by 
the physician, or at least by a physician 
who is specializing in this work, then the 
quack will soon lose this field, and we will 
develop more and more prestige for the 
good of the profession. It is the fear of 
operation which, to the patient’s mind, 
means cutting, blood, dressings, hospitali- 
zation, etc., which keeps him from coming 
to the physician early for the treatment 
of any tumorous condition. Let us elimi- 
nate this fear and we will then have an 
opportunity to advise the patients accord- 
ing to the condition present, whether it be 
radium, x-rays, electrocoagulation, opera- 
tion, or one or more of these procedures 
combined. 











RADIATION THERAPY IN CARCINOMAS OF THE 
UTERINE CERVIX! 


By HENRY SCHMITZ, A.M., M.D., LL.D., F.A.C.S., F.A.C.R., Chicago 


From the Department of Gynecology of Loyola University School of Medicine and the Mercy 
Hospital Institute of Radiation Therapy, Chicago 


tion treatment in carcinomas of the 

uterine cervix are contingent on the 
size of the growth and on an adequate 
radiation dose. The histologic malig- 
nancy index and the constitutional or 
systemic reaction, also, influence the per- 
centage of good end-results. However, 
the relation between these last factors 
and the results of treatment has not as 
yet been definitely confirmed. The ex- 
tent of the tumor and the technic of radia- 
tion therapy and their influence on the 
five-year good end-results will be briefly 
described. 

The extent of the growth is expressed 
in four clinical groups: 

Clinical Group 1.—The clearly localized 
growth. It is on an average about 1 cm. 
in diameter in all directions. 

Clinical Group 2.—The doubtfully lo- 
calized growth. It is characterized by an 
edema or infiltration of the paracervical 
connective tissue and hence a decrease in 
the degree of downward displacement of 
the uterus. 

Clinical Group 3.—The invasive growth. 
It is marked by definite invasion of the 
parametria or regional lymph nodes, but 
the invaded structures are movable, though 
movability is decreased, due to loss of 
elasticity of the tissues of the parametrium. 

Clinical Group 4.—The fixed and ter- 
minal growth. It is distinguished by 
fixation of the tumor, due to invasion of 
the deep visceral and parietal pelvic 
fasciz, or invasion of the vagina, urinary 
bladder or rectum, or the formation of 
distant metastases. 

The clinical grouping is used in most of 
the gynecologic clinics in the United States 
of North America. It is based entirely 


T te five-year good end-results of radia- 


1 Read at the Fourth International Congress of 
Radiology, Ziirich, Switzerland, July 24-31, 1934. 


on the clinical findings and prevents a 
subjective interpretation of the extent of 
the growth. The terms “‘operable,’’ ‘‘bor- 
derline,’’ and “‘inoperable’’ carcinomas lead 
to subjective interpretations varying with 
the surgical judgment and technical ability 
of the gynecologist. 

An adequate radiation tissue dose means 
a homogeneous impregnation with a pre- 
determined radiation dose of the entire 
true pelvis. The tumors of Clinical 
Groups 1, 2, and 3 are confined within 
the true pelvis. The limits of the radia- 
tion dose are set by the tolerance of the 
normal tissues and by the quality of the 
roentgen rays. 

The tolerance of the normal tissues has 
been termed the “Tolerance Skin Dose” 
(Tol.S.D.). The threshold skin dose pro- 
duced with 200 K.V. maximum is 600 r 
with back-scatter. The erythema skin 
dose produced with the same dose of 
roentgens is 900 r with back-scatter. The 
tolerance skin dose used in our work and 
applied with the same roentgen dose is 
1,350 r with back-scatter. The doses 
should be given in one sitting. If frac- 
tionation is employed, using ten equal 
fractions every other day to a field, then 
the total dose of 2,700 r with back- 
scatter may be applied to produce a 
tolerance skin dose. Hence it is evident 
that the distribution of roentgen dosage 
through two fields in a patient with an 
anteroposterior pelvic diameter of 20 cm. 
is practically 1,500 r if applied in one 
sitting, and 2,700 r if applied within 21 days, 
giving to each field ten fractions of 250 r 
plus every other day, thus attaining about 
3 Tol.S.D. in the midpelvis. However, 
about 4.5 to 5 Tol.S.D. constitute an ade- 
quate tissue dose for uterine carcinomas. 
The deficiency is supplied by the intracervi- 
cal insertion of 50 milligrams of radium ele- 
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ment for 32 hours, filtered with 2.0 mm. 
brass and 3.0 mm. para rubber, thrice 
at eight-day intervals or 4,800 mg.-el.-hrs., 
while the application of a single dose would 
be 3,600 milligram-element-hours. The 
distribution of gamma ray intensities is, 
however, very inhomogeneous. Within 
a radius of 3 cm. from the axis of the 
cervix the combined roentgen and gamma 
dose is +.5 Tol.S.D. and at the bony pelvic 
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wall about 3 Tol.S.D. It follows that a 
carcinoma within a radius of 3 cm. can be 
destroyed in the majority of cases, but 
beyond this radius it is only exceptional 
that a good end-result may be attained. 

The correctness of these statements 
concerning adequate radiation dosage has 
been proven by the study of the five- 
year good end-results obtained in each 
of the clinical groups. (See Table IT.) 


TABLE I.—FACTORS USED IN ROENTGEN TREATMENT FOR EACH APPARATUS EMPLOYED 





Periods 


Transformer 


1914-1919 1920-1921 
Snook Cross-arm Type A.C. 


1922-1923 
Cross-arm Type A.C. to deliver 


Since 1933 
Pulsating current to de- 
liver 800 K.V. (max.) 


1924-1932 


280 K.V. (max.) 


Kilovoltage (max.) 110 140 211 211 800 
Type of Tube Standard Coolidge with broad Air-cooled 200 Water-cooled 250 Water-cooled four 
P focus K.V. Coolidge K.V. Coolidge section Coolidge 
Filters 6mm. Al 0.5mm.Cu+1.0 10mm.Cu+ 10mm.Cu+ 1.5cm. water 
mm. Al 1.0mm. Al 1.0 mm. Al 1.5 mm, brass 
2.0mm. Al 
1.0mm. Pb 
3.0mm. Cu 
1.0 mm. Al 
5.0 mm. bakelite 
H.V.L. 1.2mm. Cu 1.85 mm. Cu 7.7 mm. Cu 
F.S.D. 25cm. 65cm. 65cm. 80 cm. 75cm. 
Size of Field 5 X 5cm. 15 X 15cm. 15 or 20 K 20 15 or 20 X 20 15 or 20 X 20 or 25 
cm. 
Number of Fields 8 to 20 2to5 2tod 2tod 2or3 
Ma. 5 5 5 25 10 
Fractions 3 3 0 5to 10 10 
Intervals 3 days 3 days 2 days 2 days 
Depth Dose at 
10 cm. 20% 32% 44% 46% 4% 
r with back- 750 900 1,500 with 5 10 X 280r 
scatter to fractions 
each field 2,500 with 10 
fractions 





TABLE II.—-THE FIVE-YEAR GOOD END-RESULTS FOR EACH CLINICAL GROUP AND PERIOD 
IN PRIMARY CARCINOMAS OF THE UTERINE CERVIX 





1914-1919 


1920-1921 














Period 
Clinical Group 1 2 3 4 Total | 1 2 3 + Tetal 
No. admitted 5 16 76 35 132 | 9 13 26 29 77 
No. 5-year end-results 5 7 7 QO 19 6 6 2 0 14 
Percentage 5-year end-results 100.0 43.75 9.21 O 14.39 | 66.67 46.75 7.69 0 13.38 
Period 1922-1923 1924-1929 
Clinical Group 1 2 3 4 Total l 2 3 4 Total 
No. admitted 9 19 59 36 123 | 23 36 LOO L16 275 
No. 5-year end-results 7 7 11 0 25 | 21 19 30 7 77 
Percentage 5-year end-results 77.78 36.84 18.65 0 20.82 | 91.3 82.78 30.0 6.04 28.0 
Grand Total, 1914-1929 

Clinical Groups i | 2 3 4 Grand Total 

No. admitted 46 x4 261 216 607 

No. 5-year end-results 39 39 50 7 135 

19.16 3.24 22.26 


Percentage 5-year end-results 84.77 47.62 
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Another observation resulted from this 
study. The number of five-year good end- 
results increased with an improvement in 
the roentgen apparatus and tubes, as seen 
from Tables I and II. The radium 
technic of application has remained the 
same throughout the years. Therefore, 
increase in the absolute percentage of the 
five-year good end-results should be at- 
tributed to the progress in the develop- 
ment of roentgen and tube equipment and 
technic of application. The installation 
of an 800 K.V. (max.) transformer should 
improve the five-year good end-results 
so far attained. The factors used in the 
application of the 800 K.V. roentgen dose 
are seen in Table I. 

The fractionation of the treatment could 
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not account for the gradual improvement 
of the results, as we have practised frac- 
tionation in radium and roentgen therapy 
since 1914. Protraction was found to be 
not necessary in carcinomas of the uterine 
cervix. The daily application of radia- 
tions, either radium or roentgen, over 24 
to 30 days assures the best and con- 
tinuous distribution of electrons within 
the tumor-bearing area. 

The substitution of the “‘tolerance tissue 
dose’’ for the threshold or erythema skin 
dose and the improvement of apparatus 
and tubes—and hence technic of treat- 
ment and more favorable distribution of 
radiation intensities—are some of the main 
factors to be considered in radiation 
therapy of uterine cancers. 














NEW ENCEPHALOGRAPHIC TECHNIC: INSUFFLATION OF AIR BY THE DOUBLE 
PUNCTURE METHOD—CISTERNAL AND LUMBAR COMBINED! 


By Dr. MARIANO R. CASTEX, Member of the Academy of Medicine and Professor of Clinical 
Medicine, and Dr. LUIS E. ONTANEDA, Venia Docenti of Clinical Medicine and Chief of the 
Clinical Service at the Central Military Hospital, Buenos Aires, Argentina 


N ONE of our previous papers (Castex 
and Ontaneda, 1932), we pointed out 
the serious inconveniences brought 

about by the technics used up to the 
present for the insufflation of air for en- 
cephalographic purposes. In synthesis, we 
could state that the fundamental principles 
generally used for such technics, with a 
view to causing the least possible change 
in the endocranial pressure, are based on 
two different procedures: 


1. To inject approximately the same 
amount of air as corresponds to the quan- 
tity of cerebrospinal fluid having been 
extracted. 

2. To insufflate as much air as is neces- 
sary to keep the lumbar tension at the end 


of the operation at the same level as it was 
before the operation. 


With the exception of a few authors who 
make use of more or less ingenious appa- 
ratus, tending to avoid the sudden tension 
changes during the substitution of liquid 
for air, the majority employ a simple 
syringe which draws in the liquid and 
insufflates the air. Those using this pro- 
cedure come to face sudden tension changes 
with every extraction of liquid and with 
every injection of air. 

But, even if we suppose that the use of an 
ideal apparatus or appliance would elimi- 
nate the sudden changes, by the lumbar 
method, the insufflation will not take place 
without having generally caused a tremen- 
dous hypertension in the endocranium. 
In fact, it is well known that the pressure of 
the liquid, when we consider a patient as 
standing up or sitting, is so much less 
as a higher region is considered. We 
can briefly say that in such a position 

‘ Presented before the American Congress of Radiol- 
ogy, at Chicago, Sept. 25-30, 1933. 
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the normal patient has the following ap- 
proximate tension: 


—10 cm. of water 
—0 cm. of water (3) 
+40 cm. of water. 


Ventricular: 
Cisternal: 
Lumbar: 


So, even when using what seems to be the 
ideal technic (constant maintenance of the 
initial lumbar tension during the insuffla- 
tion), as soon as the operation is finished 
there takes place a tremendous hyper- 
tension. Let us suppose that we have ex- 
tracted the whole amount of liquid and sub- 
stituted air. Having done this, we have 
placed the whole ventricular-subarachnoid 
space at the tension similar to the initial 
lumbar tension, that is, 40 cm. for the 
example we have in mind. That is to say, 
the ventricles are subjected to an air 
pressure of 40 cm., or 50 over the initial 
reading, and, in fact, so tremendous as 
would most certainly not be produced by 
the largest tumor. Naturally, by failing 
to completely drain all the liquid out of 
these spaces, pressure changes will be less 
noticeable, but nevertheless of considerable 
importance. 

To sum up, we can say that the causes 
that bring about disappointments and in- 
conveniences by insufflation of air, in order 
to secure encephalograms, are subjected to 
the following: 

1. The same presence of air which pro- 
duces a meningeal and ependymal irrita- 
tion, independent of its pressure ; 

2. The sudden pressure changes, when 
extracting cephalo-rachidial liquid and in- 
sufflating the air; 

3. The heavy cranial hypertension 
caused by the exchange of liquid for gas. 

Insufflation by the cisternal method is 
less dangerous and less bothersome inas- 
much as, the sub-occipital tension being so 


51 








552 


much more like the ventricular than the 
lumbar, the final air pressure obtained is 
similar to the initial one of the cephalo- 
rachidial liquid in the endocranium. And 
as the vital centers are to be found in the 
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Fig. 1. 


encephalus and not in the spinal cord, it 
will be understood why we should concern 
ourselves with the maintenance of a con- 
stant or almost constant ventricular ten- 
sion rather than the lumbar. 

But the methods commonly used for the 
insufflation of air by the cisternal method, 
based upon the extraction of liquid and the 
injection of air, as when the operation is done 
by the lumbar method, have the serious 
inconvenience of occasioning tremendous 
tensional oscillations in every replace- 
ment of liquid for gas. Furthermore, it is 
constantly observed that after injecting 
10 to 15 c.c. of air, the following drawings 
made by the syringe secure liquid only 
after a certain amount of air has entered 
in it, inasmuch as the air fills the cisterna 
magna before passing into the endocranium. 
It is worth while to mention that in the 
successive exchanges it becomes necessary 
to draw as much as 20 c.c. in order to ob- 
tain from 5 to 8c.c. of liquid. The balance 
(15-12 c.c.) corresponds to the air that re- 
turns to the syringe and has to be re-in- 
jected. Therefore, if toward the end of the 
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operation the cranial tension is nearer to 
the primitive value than when working by 
the lumbar method, the tensional disturb- 
ances with every extraction-insufflation 
will be greater due to the larger amount 
that has to be drawn with the syringe with 
every manipulation. 


OUR EXPERIMENTS 


For the last six years we have been 
practising encephalography by cisternal 
procedure, after having forsaken the lum- 
bar method due to the serious accidents 
resulting from it. At first we used the 
common technic, removal of liquid or in- 
jection of air, and although neither one 
completely satisfied us, to do so turned out 
much better than to use the lumbar pro- 
cedure inasmuch as the patient could stand 
it better, and we found it necessary to use a 
smaller amount of air in order to secure 
satisfactory encephalograms. 

We have tried at various times to im- 
prove the technic. Once we tried to in- 
sert two needles into the cistern. One of 
them was used in conjunction with a 20 
c.c. syringe for the injection of air, and the 
other was attached to a rubber tube, end- 
ing in a shorter one made of glass. Both 
were filled with physiological serum and 
were raised or lowered so as to avoid the 
leakage of serum to the outside or into the 
cistern. In other words, the serum level 
was set at the necessary height in order to 
neutralize the pressure of the liquid within 
the cistern. Air was injected with a syr- 
inge. Cisternal tension was increased, 
and, under this condition, first serum and 
then the liquid would pass through the 
tube and come out by the free end of it 
until the equilibrium of the primitive ten- 
sion was obtained without greatly chang- 
ing the tension in the endocranium. We 
forsook this procedure because soon after 
the passage of the liquid, air would begin 
to leak from the tube, due to the fact that, 
as we mentioned before, the air is first 
concentrated in the posterior cistern 
before passing into the endocranium. 

When this procedure failed, we adopted 
another one. Considering that in the cis- 
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terna magna there is always a lesser ten- 
sion than is to be found in the lumbar (in 
normal persons at this high level, while 
sitting, the tension is either negative, up 
to 5, null or positive, up to 5 cm., practi- 
cally null), we made a double puncture, 
lumbar and cisternal. The liquid would 
flow through the lumbar needle, while the 
ambient air would automatically pass 
through the cisternal needle, inasmuch as 
the loss of lumbar liquid would cause cis- 
ternal hypotension, which, in turn, would 
‘inhale’ the atmospheric air, thus keeping 
the cisternal tension even with that of the 
atmosphere. This procedure is advisable 
only in patients whose cisternal tension is 
very close to normal, that is to say, 0, or 
the same as the atmosphere. In patients 
with a negative tension, this is increased 
to 0. This inconvenience does not amount 
to anything; on the contrary, in hyper- 
tensive patients, it is necessary to allow 
the flow of cisternal liquid until the cister- 
nal tension equals that of the atmosphere. 
It will be understood that it is a serious 


inconvenience when we are dealing with 


cerebraltumors. Therefore, this procedure 
is advisable only for non-hypertensive 
patients. 

After further trials, which we choose not 
to describe in order not to lengthen this 
paper too much, we reached what seems to 
us to be the definite conclusion, and which 
we shall now proceed to explain. 


PROCEDURE 


We have already stated that at the level 
of the cisterna magna there is always a 
lesser tension than the lumbar, while the 
patient is standing up, no matter what the 
value of endocranial pressure may be. 
Then it will be understood that if two 
needles are placed in combination, one in- 
serted deeply into the lumbar cavity and 
the other into the cistern, with a container 
filled with air, the lumbar liquid, due to its 
higher pressure, will come into the con- 
tainer, thus dislodging the air in it, which 
automatically will ascend through the tube 
connected to the upper needle. It will 
then pass into the cistern, and from here to 
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the endocranium. The amount of lumbar 
liquid passing into the glass container will 
be similar to the amount of air.emanating 
from it and passing into the cistern, with- 
out the necessity of removing one nor in- 
sufflating the other. 

In order that the cisternal tension shall 
be maintained constant during this opera- 
tion, it is necessary that, before the lumbar 
liquid comes out, the air in the container 
must have the same pressure as the cistern. 
In this way the whole system will function 
at a constant tension, subjected to minute 
changes which are practically disregarded 
during the course of the operation. 

Apparatus —During practice, a glass 
container or, still better, one of the small 
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ampules (150 to 200 c.c.) used for physio- physiological serum in that it is elongated, 
logical serum, has been found to be satis- graduated from 10 to 10 c.c. up to 150 


Fig. 3. 


factory. We ordered a special ampule c.c., and the tube, which continues one of 
which differentiates from those used for its two openings decends from the neck of 
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the bottle, down to a level just above the 
top of the graduate scale, so that the drip- 
ping of the fluid can be seen (Fig. 1). The 
outlets of this ampule are connected to the 
tubing which runs to the needles. The 
rubber tube corresponding to the lumbar 
needle (L) is connected to the outlet which 
prolongs itself into the container. The rub- 
ber tubes, measuring 30 to 35 cm. for the 
lower needle and from 60 to 70 for the 
upper, are connected to large manometers 
by means of “‘T” glass connectors. One 
of these instruments registers the lumbar 
tension, while the other registers the cis- 
ternal tension. In fact, practice calls only 
for the cisternal manometer. For this 
purpose we make use of a special manome- 
ter? which registers both the positive ten- 
sion (up to 40) and the negative (up to 30) 
in centimeters of water. When this ma- 


nometer cannot be had, simply use Claude’s 
instrument, which although it does not 
register the negative tension, does register 
the true tension when it is most desired; 
that is, whenever there is any cranial hy- 


pertension. The tubing leading to the cis- 
ternal manometer is provided with a ‘“T”’ 
connector (6) by means of which a syringe 
can be attached to the system. Whenever 
it becomes necessary to interrupt the pas- 
sage through the needles, this can be done 
by means of the two petcocks (C and L), or 
otherwise, by making use of two Mohr’s 
forceps. 

Technic.—After the routine sterilization 
of materials by boiling, the operation is 
started. Having duly prepared the pa- 
tient with the aid of the anesthetics and 
other sedatives commonly used (and if 
he has cranial hypertension he should be 
given the generally used hypertonic solu- 
tions), he is seated on a chair in such a way 
that the chest rests against the back of 
it. The rubber tubes are connected to 
the glass container, and then the pro- 
cedure is as follows: 

1. Make the lumbar puncture on the 
point of choice and connect the needle to 
the petcock L before perforating the dura, 


* Manufactured by Boullite, of Paris 
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so that no liquid will escape. Petcock L 
should be closed. 

2. Then make the cisternal puncture*® 
and connect the corresponding needle to 
the open petcock C, while the passage to 
the container is interrupted by means of 
forceps A. In this way the manometer 
will register the cisternal tension. 

3. In order to obtain within the con- 
tainer a tension similar to that of the cis- 
tern, we must proceed as follows: Isolate 
the cistern by closing petcock C. The 
glass container is then directly connected 
to the manometer and syringe by releasing 
the forceps A and Bb. With the syringe 
air is either withdrawn from or injected 
into the bottle, as the case may be, till the 
tension in it equals that of the cisterna 
magna. Then, by opening petcock C a 
direct connection is established between 
the cistern and the manometer and glass 
container. 

4. By opening petcock L a closed cir- 
cuit is established between the bottom of 
the lumbar cavity and the cistern; the 
cerebrospinal fluid passes through ZL and 
goes into the container by replacing the 
air in it and expelling it toward the cis- 
tern, from which place it goes into the en- 
docranium, without altering the cisternal 
tension, as can be seen in the manometer. 

5. Then, slowly, the desired amount of 
liquid is allowed to flow into the glass con- 
tainer; generally about 50 c.c. is suffi- 
cient. A similar amount of air is allowed 
to go into the cistern. It has been found 
convenient to close petcock L*every time 
15 or 20 c.c. of air has passed through, so 
that the air penetrates slowly into the 
ventricles. 

An increase in tension as registered by 
the manometer can be caused by: (a) 
the patient’s efforts due to discomforts; 


’In order to make the cisternal puncture we apply 
our own technic which allows one: (a) to outline ex- 
actly the point of entry; (6) to determine in each 
case the skin-dura mater distance, that is, the length 
of needle to be inserted; (c) to show the exact direction 
in order to reach, straight and exactly, the occipito- 
atloid space, and to show at any time the exact lo- 
cation of the end of the trocar within the tissues it 
traverses. 
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(b) the existence of a small amount of 
water in the cisternal tubing which dis- 
turbs the air advance; (c) the fact that the 
cisternal needle is not im situ or has come 
out of its place. This last occurrence is 
immediately detected; in fact, in the first 
two instances there has been a slight in- 
crease, while in the last one the increase 
lasts for some time, and continues the up- 
ward trend until the pressure within the 
container is so great that it stops the ex- 
traction of lumbar liquid. Under this 
circumstance it will suffice to re-insert the 
end of the needle in its place, and at once 
it will be noticed that the tension is coming 
down to its original value. 

6. When the insufflation is finished, pro- 
ceed to close petcock Z and then withdraw 
the needles, to be followed by the taking 
of radiographs after a lapse of about an 
hour for better results (thus allowing for 
the maximum penetration of air into the 
ventricles). 


Results.—It will be seen that during the 
course of the operation there occur no ten- 
sion changes at a level with the cistern, and 
whenever all the technic requisites have 
been fulfilled, the oscillations of the cis- 
ternal manometer are practically depre- 
ciated, as they are not more intense than 
the physiological ones generally observed. 
However, as it is logical to expect, the lum- 
bar tension begins to descend as the liquid 
is drawn out, inasmuch as its height along 
the column diminishes in the dural sac. 
By drawing out a small amount of liquid, 
this lumbar tension descent will be very 
slight and can always be depreciated, since, 
what really interests us is not to maintain 
a constant pressure on the spinal cord, 
which lacks vital centers, but, rather, to 
uphold it wherever those centers exist, 
that is, in the ventricular walls and in the 
endocranium in general. 

Up to the present time we have done 
about a hundred encephalographies by this 
method (25 on patients with cerebral tu- 
mors, and some of them in the posterior 
cranial fossa), without having to record up 
to this time any regrettable developments 
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that could be blamed directly on the opera- 
tion. 

During the insufflation the discomforts 
and objective symptoms are light, when 
compared with what we are accustomed to 
see when the common technics are used. 
Although cephaleas are ever present, they 
are less intense, while at the same time it is 
impossible to suppress them wholly, due to 
the fact that in part they are derived from 
the irritating action of the air. Such com- 
mon phenomena as vomiting, perspiration, 
etc., are less frequently noted. Radio- 
graphs are easily obtained, due to the bet- 
ter tolerance of the patients.‘ The post- 
operative period offers a little more dis- 
comfort than generally is noticed under the 
common rachicentesis, but the patient is 
mostly able to get up between the second 
and fourth days after the operation. We 
have never seen any disagreeable sequelz, 
but instead we have recorded improve- 
ments or cures, as other authors have de- 
scribed, as a result of air insufflation. 

The radiographs obtained leave nothing 
to be desired. The filling of the ventricles 
and of the subarachnoid spaces has been 
accomplished with the efficiency expected 
from the usual technics. In short, we 
believe that our technic offers the security 
of ventriculography, with the simplicity of 
encephalography. 


SUMMARY 


1. The insufflation of air by lumbar 
procedure, according to the methods used 
up to this time, causes intense endocranial 
tension changes, thus accounting for in- 
tense subjective discomfort, and very fre- 
quently causes serious and sometimes fatal 
accidents. Although it seems that the 
technics employed are quite perfect, there 
constantly develops an intense endocranial 
hypertension. 


4 With a view to disturbing the patient the least, and 
injecting strictly the necessary amount of air so that the 
most desirable radiographs are obtained, one of us 
(Ontaneda) has designed a chair which allows the satis- 
factory fulfillment of all the requisites involved. The 
description of this chair will be presented in a separate 
paper (Fig. 2). 
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2. We hereby submit a technic based on 
the existing difference of tension between 
the fundus of the dural cavity and the cis- 
terna magna, when the patient is sitting 
up. 

“4 The principle of this method is that, 
if a glass container filled with air is con- 
nected to a needle inserted into the cistern 
and another needle in the dural cavity, the 
lumbar liquid will pass into the glass con- 
tainer due to its higher pressure, will dis- 
lodge the air harbored in it, and then will 
send this air into the cistern and finally 
into the endocranium, without practically 
altering the endocranial tension. 

4, The results obtained by this method 
in about a hundred cases are very satisfac- 
tory, and we believe that it is just as much 
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or more innocuous than ventriculography 
and much more than encephalography, 
thus compensating for its greater technical 
complexity. 
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CHANGES IN THE LUNGS AND PLEURA FOLLOWING ROENTGEN TREATMENT OF 
CANCER OF THE BREAST BY PROLONGED FRACTIONAL METHOD! 





By HARRIET C. McINTOSH, M.D., New York City 


==HE recognition of the condition of 
| pleuropulmonitis following roent- 

gen treatment of the thorax for 
cancer of the breast and intrathoracic 
malignancies is not new. The condition 
was first definitely pointed out by Groover, 
Christie, and Merritt in 1922 (1), but the 
descriptive term “pleuropulmonitis” by 
which it is now best known was first ap- 
plied by Desjardins (2). In the five years 
between 1922 and 1927 a considerable 
number of papers and discussions were con- 
tributed on the subject (3). The thought 
was at first expressed that the growing 
number of cases, where none had been pre- 
viously reported, was related to the use of 
copper filtration, with the greater depth 
dose resulting. The first commentators 
used an average of 135 K.V.P. through 0.5 
Cu. Tyler and Blackman (4), in the same 
year, used 6 mm. Al, as did Davis (5), 
and in 1925 Evans and Leucutia (6) re- 
ported intrathoracic radiation changes 
from both superficial and deep therapy, 
and stated that the quality of the rays had 
no influence, that the effect was a quantita- 
tive one only. Desjardins (2) and Groover, 
Christie, Merritt, and Coe (7) believe that 
the element of wave length has a very 
limited effect on the process and that the 
chief factor is quantitative. A review of 
the literature of the subject is not indi- 
cated here. Bibliographies are at hand by 
Davis (5) up to 1924, by Karlin and 
Mogilnitzky (8), and by Desjardins (2), up 
to 1932, the last being the most extensive. 
Neither this material nor my own search 
of current literature of the last two years 
discloses specific reports of lung changes 
arising from the employment of the pro- 
longed fractional method, with high total r, 





} Read in part before the Fourth International 
Congress of Radiology, Zurich and St. Moritz, Switzer- 
land, July, 1934. 
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which has recently come into use for the 
treatment of inoperable mammary car- 
cinoma. A few such cases, with careful 
depth dose estimations, will be presented 
herewith. 

The importance of the subject rests upon 
two factors. First, there is the question 
of morbidity and possible mortality en- 
suing from these lung changes. This will 
be discussed later. Second is the difficulty 
of differentiating between radiation change 
and advancing metastasis, especially in 
cases in which more treatment for pallia- 
tion of the metastasis might be contem- 
plated. A curious feature of the situation 
is that although the condition is unhesi- 
tatingly recognized by many roentgenolo- 
gists, it is almost categorically denied by 
others, quite regardless of the large number 
of animal experiments published, and a 
considerable body of clinical reports. I 
have heard two chiefs of large and active 
radiation clinics state that they have never 
in their own experience seen a case of 
radiation damage of lungs that they con- 
sidered satisfactorily proved; that all 
cases in which they suspected radiation 
change, later turned out to be metastasis. 
A number of others have expressed various 
degrees of skepticism—this in the face of 
the fact that the technic of tangential 
radiation for carcinoma of the breast, 
devised by Holfelder and by Finzi for the 
avoidance of just such intrathoracic dam- 
age, is in wide use. 

My material consists of eight cases 
treated in the Strang Clinic of the New 
York Infirmary for Women and Children, 
showing what I believe or know to be 
radiation changes in the lungs and pleura. 
However, one of these certainly, as shown 
at autopsy, and three more possibly, 
are complicated by the presence of metas- 
tases, so that I prefer to set them aside, 
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Fig. 2. Case 
treatment. 


Fig. 1. Points chosen for estima- 
tion of depth doses. 


except for brief comment, and confine my 
detailed description to the four that seem 
most clear-cut. Two of these four had 
very large doses; one, having extensive 
recurrence after simple mastectomy, re- 
ceived a total of 9,850 r (measured in air) 
over the thorax through four portals, 
and another, classed as primary inoperable, 
a total of 13,450 r also through four 
portals. A third received only 7,800 total 
r through five portals, but she was a very 
thin woman, with narrow sagittal chest 
diameter. I realize that statements of 
“total r’’ have no place as accurate de- 
scription of treatment, but they are used 
here to indicate proportions only, their 
distribution being given below. The fourth 
of my cases received much less treat- 
ment into the lung than the others, but 
as she showed changes similar to those 
most heavily treated, I present her for 
the sake of a certain correlation which 
she suggests. My criteria for considering 
the pulmonary and pleural changes non- 
malignant are: 

1. The process developing within a 
certain time relation to treatment, the 
chest having been clear at the commence- 
ment of treatment, and such process re- 
maining stationary or regressing over 
periods ot six months to one year. 

2. An autopsy obtained in one of the 
cases that died subsequently of lobar pneu- 
monia on the opposite side. 
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Fig. 3. Case 1. Two months 
after the first treatment cycle, 
at beginning of second. 


Chest before 


However, my primary interest is not so 
much in pathologic, clinical, or roentgen 
proofs of the condition itself, all of which 
have been adduced before, as in offering 
quantitative information, even though in 
but four cases, of carefully measured doses 
delivered into the lung, producing under 
described conditions certain definite effects. 
My depth dose measurements have been 
obtained with the aid of Mrs. Edith 
Quimby, of Memorial Hospital. The 
figures are based, not on water phantom or 
special phantom measurements (6), but 
on the work of Mrs. Quimby and Dr. Cope- 
land (9) on radiation of the lungs of the 
cadaver, as presented at the First American 
Congress of Radiology in Chicago in 
September, 1933. 


TECHNIC 


K.V.—200 (peak) ; 

ma.—30; 

Target-skin distance—50 cm. ; 

Filter—0.5 Cu and 2.75 Al; 

Intensity—62.5 r per minute; 

Unit of dosage—1 threshold erythema dose 
(T.E.D.) = 500 r measured in air. 


POINTS CHOSEN FOR ESTIMATION OF 
DEPTH DOSE (FIG. 1) 


Plane AB passes horizontally through 
the articulation of the first rib anterior; 
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plane CD through the third rib anterior; 
plane EF through the fifth rib anterior. 

X, Y, Z represent points halfway 
through the chest from front to back on 
planes AB, CD, EF, respectively. X’ 
represents a point one-third the distance 
from the front on plane AB. This point 
was added because most of the radiation 
for breast malignancy converges onto the 
lung from the front. An unlimited number 
of points could, of course, have been 
chosen, but for practical purposes, these 
seemed representative. 


PRESENTATION OF CASES 


Case 1. Woman of 63, with recurrent 
carcinoma of left breast with axillary 
metastases. Simple mastectomy in an- 
other hospital in July, 1930. Admitted to 
Strang Clinic in July, 1933, with dis- 
eased tissue all along the scar of previous 
mastectomy and filling the axilla. Left 
supraclavicular region showed suspicious 
fullness; no discrete nodes. Received 
roentgen treatment only. She was treated 
through four portals, as follows: 


Course 1. Daily treatments of 200 r 
to each of two portals. 
Duration of treatment—24 days. 
Amount of treatment: 
2,250 r to anterior chest 
1,900 r to supraclavicular portal 
1,900 r to axilla posterior 
1,300 r to axilla direct. 
Depth doses at designated points (see 
Fig. 1): 


at X—5 T.E.D. 
at X’—6.5 T.E.D. 
at Y—3.5 T.E.D. 
at Z—2.1 T.E.D. 
Course 2. Two months later. Two 


and one-half T.E.D. given on each of two 
fields directly over regressing metastases, 
averaging 1 T.E.D. at each of points X, Y, 
Z. 

Following this the masses completely 
disappeared, and the patient has remained 
clinically free of carcinoma for one year. 


RADIOLOGY 


Figure 2 shows the chest before treatment. 
The lungs are clear; no metastases are 
seen. Note sclerotic plaque in aortic arch, 
Figure 3 shows the condition two months 
after the first cycle, at the beginning of the 
second. There are seen increased _peri- 
bronchial markings in the treated area, 
faint patchy infiltration of the parenchyma 
adjacent to the hilum, and a diffuse hazi- 
ness in the axilla suggestive of thickened 
pleura. During this two-month period 
the patient had been in good health, with 
no cough, chest pains, dyspnea, or other 
symptoms. Figure 4 shows the condition 
three months after the first cycle, one 
month after the second. There is increase 
of all the findings noted in the previous 
film. Two weeks before this film was 
made, the patient was ill for one week with 
chills, fever, cough, and pleuritic pains. 
Physical signs at the time the film was 
made: dullness, bronchovesicular breath- 
ing, moist crepitant rales from clavicle to 
fourth rib anterior, from fourth to seventh 
vertebral spine posterior. Symptoms: 
productive mucoid sputum, morning 
cough. Otherwise the patient feels well. 
Films have been taken monthly to the 
present time. Figure 5 shows the condi- 
tion eight months after the first cycle, six 
months after the second, with about 50 per 
cent clearing as compared with Figure 4. 
There is still slight cough and productive 
sputum in the morning, with dullness and 
harsh breathing from the clavicle to the 
fourth rib anteriorly. The patient looks 
well, feels well, and has gained weight. 
The sequence of these changes should 
be noted. No symptoms were experienced 
by the patient and only slight roentgen 
damage was seen following the first cycle, 
which, as far as I can estimate from data 
given, probably represented heavier depth 
radiation, though by different technic, 
than any previously reported. The early 
commentators, Groover, and Case, dis- 
cussing Tyler and Blackman’s paper (4) 
and Groover, Christie, and Merritt (1) 
mention cough, and even actual pneu- 
monia, occurring ten to fourteen days after 
the end of the treatment, frequently at the 
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height of the skin changes, with roentgen 
changes manifested shortly thereafter. In 
this case the patient showed erythema 





Fig. 4. Case 1. Three months 


but chiefly by the fact that the patient 
was slight and thin, her sagittal chest 
diameter small. 


Fig. 5. Case 1. 














Eight months Fig.6. Case 2. Chest before 


after first cycle, one month after after first cycle, six months after treatment. 


second. second. 





before the end of the first cycle, followed by 
complete superficial desquamation during 
the next two weeks, with restoration of 
normal skin in about thirty-five days, but 
throughout this and the ensuing interval 
before the second cycle, she remained 
symptom-free. The second cycle, much 
smaller, with no skin reaction whatever, 
seems to have set off a fuse which exploded 
into an acute lower respiratory episode, 
evidently a bronchopneumonia. Desjar- 
dins has stated that reactions are unlikely 
to follow the first series, coming usually not 
before the third, while Groover, Christie, 
Merritt, and Coe find reactions in their 
group chiefly after the first series. They 
also state that they now (1927) find that 
symptoms and signs come on later than 
they at first reported, only attracting 
attention two to three months after treat- 
ment. 

Case 2. This case is not a carcinoma of 
the breast, but is utilized because of the 
patient’s reaction to thoracic radiation. A 
young woman, 28 years of age, was ad- 
mitted in April, 1933, with melanoma of the 
right scapular region with metastasis to the 
right axilla. The treatment was on a 
palliative basis. The relatively high depth 
doses obtained are to be explained partly 
by the five portals used (for cross-firing), 









Radiation Received—Daily treatments: 
five portals; one portal treated per day; 
300 to 500 r per portal. 

Total: 1,300 ron each of two portals 
1,400 r on each of three portals 
Total r employed on hemithorax: 6,800 r. 

Depth doses at designated points (see 
Fig. 1): 
at X—4.2 T.E.D. 
at X’—4.5 T.E.D. 
at Y—4.5 T.E.D. 
at Z—2.9 T.E.D. 


Figure 6 shows the chest before treat- 
ment: lungs clear. A film made six 
weeks after treatment, not offered here 
because the change is too slight for certain 
reproduction, showed a barely perceptible 
haze over the whole right lung-field. 
There were no pleuritic pains or other 
symptoms. Three months after treatment 
(Fig. 7) there is definite homogeneous 
clouding of the right lung-field, with only 
slight increase of the right hilum shadow 
and larger peribronchial markings. The 
process was interpreted as primarily a 
pleural reaction. The patient was still 
symptomless. A film made five months 
after treatment showed the right lung to 
be practically clear. A few weeks later, 
during a spell of cold and stormy winter 

















Fig. 7. Case 2. 
after treatment. 


Three months 
after treatment. 


weather, the patient contracted a moder- 
ate head cold, and with it, for the first 
time, suffered severe pleuritic pains in the 
right -chest. A film made during the 
attack showed the right lung-field again 
hazy, though less so than at the three- 
month period illustrated in Figure 7. In 
Figure 8 the lungs are again entirely 
clear, although the patient now has far 
advanced melanotic metastases elsewhere. 

Several writers have touched on the 
lowered resistance to injuries of irradiated 
lung. Wintz (10), in particular, speaks of 
the bad prognosis in the event of inter- 
current disease. This aspect of the case 
might be considered illustrative of the 
effect of a mild respiratory infection on 
vulnerable lung and pleura, with, however, 
a good outcome as far as the local process 
was concerned. 

Case 3. An unmarried woman, aged 
66 years, with general arteriosclerosis, who 
had had at least one stroke, was referred 
for post-operative prophylactic radiation 
of the left chest following radical mastec- 
tomy for fibrocarcinoma with extensive 
axillary metastases. 

She was given the conventional treat- 
ment in use in our laboratory for a number 
of years, of 750 to 800 r at a single dose, 
using five portals on the first cycle and 
three on a second, two and a half months 
later. She received at the first cycle 2.25 
T.E.D. at the point which I have desig- 
nated X (see Fig. 1). At the second cycle, 
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Fig.8. Case2. Seven months 








Fig. 9. Case 3. Six months 
after the first cycle, three months 
after second. 


1.55 T.E.D. at point X, other areas in 
proportion. I include only one film of her 
series. 

Figure 9 shows the condition six months 
after the first cycle, three months after the 
second. Films at two-month intervals 
have shown moderate progressive clearing 
to the present time. The patient has 


felt well at all times: no cough: no 
other symptoms: the only sign, harsh 
breathing over the left upper lobe. Note 


calcification in the aorta. 

Case 4. A woman, aged 68 years, with 
primary inoperable carcinoma of the left 
breast with axillary and supraclavicular 
metastases, the nature of whose tumor was 
confirmed by aspiration biopsy. She has 
been treated by roentgen irradiation alone, 
the details of which are as follows: 


Course 1. Four portals; 200 r daily to 
each of two portals. 
Total per portal: 
2,660 r to supraclavicular portal 
2,660 r to anterior breast 
2,470 r to axilla direct 
2,660 r to axilla posterior. 


Course 2. Three months later; frac- 
tional treatment through two” portals 
directly over residual breast and axillary 
masses. 

Total: 

Depth doses at designated points (see 

Fig. 1): 


1,500 r per portal 
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Fig. 10. Case 4. At conclusion of the first treat- 
ment course. 


A—7.9 T.E.D. 
X'—8.5 T.E.D. 
Y—6 T.E.D. 
Z—4.4 T.E.D. 


Course 2. Average 1 to 1.5 T.E.D. at 
points Y, X’, Y, Z: 
Total r: 10,450 at first cycle (4 portals) 
3,000 at second cycle (2 portals) 
13,450 r in three months’ period. 


Course 1. 


A film made at the conclusion of the 
first cycle (Fig. 10) shows both lungs clear. 
The patient stood the treatment well 
(Course 1), complaining only of moderate 
general fatigue toward the end. Her red 
and white blood count was not markedly 
depressed. Erythema began before the 
end of the treatment, superficial desquama- 
tion of the treated areas was complete 
after several weeks, and healing was ac- 
complished in about forty days. The im- 
mediate post-treatment course was about 
the same as in Case 1, although more treat- 
ment was given. The reason for less 
treatment and _ proportionately more 
marked skin reaction in Case 1 was the 
fact that the treatment was given dur- 
ing a spell of intense summer heat, 
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Fig. 11. Case 4. Three months after the first 
cycle and at the conclusion of the second. 


whereas Case 4 was treated in more moder- 
ate weather. 

Following the administration of over 
10,000 r to the thorax, the patient experi- 
enced no chest pain, cough, fever, or other 
symptoms as far as could be learned. A 
film was made six weeks after the first 
cycle and showed slight increase of the 
peribronchial markings in the left lung and 
a little diffuse haziness in the lower axillary 
zone. About ten weeks after the first cycle 
the patient began to have moderate cough 
and productive morning sputum, and ex- 
amination of the chest showed dullness, 
decreased breath sounds, and a few moist 
rales over the upper two-thirds of the 
left lung-field. As we were uncertain as 
to whether or not the findings in the chest 
were due to metastasis, and as the tumor 
masses, though rapidly regressing, still 
contained the possibility of active disease, 
it was decided to treat again, through two 
smaller portals, the residual masses. 
Figure 11 shows the chest three months 
after the first cycle and at the conclusion of 
the second. 

Ten days later the patient contracted 
pneumonia following exposure, and died 
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Fig. 12. Case 4. Vertical cross-section of the left 
lung. Note consolidated pneumonic area sharply de- 
marcated at base; typical radiation changes above. 


shortly afterward. A portable supine film 
taken two days before her death showed 
consolidation of the lower half of the right 
lung, infiltration of the left base, plus the 
findings previously shown in the upper 


left lung-field. The question of whether or 
not her death was due to infection arising 
first in the vulnerable radiated area and 
spreading elsewhere cannot be positively 
decided. The history of severe exposure 
was authentic, however, and postmortem 
findings showed practically no pneumonia 
in the radiated areas and frank consolida- 
tion elsewhere. 

Figure 12 shows the gross specimen of 
the left lung in vertical cross-section. 

Postmortem examination showed the 
breast tumor, measuring 1.5 cm. in diame- 
ter. No nodes were palpable in the 
axilla or supraclavicular area. Micro- 
scopic examination disclosed an extremely 


Fig. 13. Case 4. Intense thickening of alveolar 
walls, with exfoliation of lining cells into the lumen; 
perivascular and peribronchial thickening. No evi- 
dence of carcinoma. 


cellular duct cell carcinoma. There were 
obvious regressive changes in the tumor, 
each island of cancer cells being completely 
circumscribed by a wall of fibrous tissue. 
Both lungs were bound to the chest wall 
and diaphragm by soft, easily broken ad- 
hesions. The left apex was found to be 
densely adherent by old fibrous bands. 
The left lung, after removal, was seen to 
be covered for the most part with a sticky, 
yellowish-green, fibrinopurulent exudate. 
Cross-section of this lung revealed a firm, 
consolidated surface. The pleura was defi- 
nitely thickened and the interlobar pleura 
was a dense, fibrous band. The entire 
upper lobe and upper half of the lower lobe 
were involved in a peculiar consolidation 
consisting of dense, patchy, dull white 
areas, many of which seemed to be in close 
relation to the smaller bronchi. ‘There was 
definite peribronchial fibrosis throughout. 
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With a distinct line of demarcation, the 
lower portion of the left lower lobe was 
completely consolidated, having a dark, 
reddish-gray surface and appearing to be 
lobar pneumonia in the stage of gray 
hepatization. The right lung showed more 
extensive pneumonic process, with com- 
plete consolidation of both upper and 
lower lobes. There was entire absence of 
the peculiar carnification found in the left 
lung. There was no evidence of metas- 
tases in either lung. 

A photomicrograph (Fig. 13) which 
was selected as typical of all the sections 
made of the left lung, except the base, 
shows intense thickening of the alveolar 
walls, with some exfoliation of the lining 
cells into the lumen. Perivascular and 
peribronchial thickening are evident in all 
sections. There was no evidence of cancer 
infiltration in any of the lung tissue. 


DISCUSSION 


Taking Cases 1 and 4, which received 


the most radiation, it would appear that 
conditions of extensive recurrence and of 
primary inoperable malignancy were 
greatly benefited by the heavy dosage em- 
ployed. It seems highly probable that the 
price paid in lung damage will be exacted 
in a large proportion of any further cases 
sotreated. Justification for this risk to the 
patient, both in primary morbidity or 
mortality, and in the hazard of inter- 
current diseases on vulnerable radiated 
lung, must, I feel, be decided for each case 
on its merits. Case 1, obviously hopeless 
at the outset, has had a year of excellent 
health, with freedom from demonstrable 
disease, and no one knows what further 
expectation of life. Case 4, equally hope- 
less, showed marked improvement of her 
primary condition, with axillary and supra- 
clavicular metastases completely dispersed, 
her breast tumor reduced from 6 X 8 X 3 
cm. to 1.5 em. in diameter, and the small 
islands of viable cells walled off by fibrous 
tissue. The existence of viable cancer 
cells at all, after the heavy radiation re- 
ceived, constitutes the most discouraging 
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fact of radiation therapy. Critics might 
be of the opinion that, as long as I could 
not hope to cure her anyway, I might 
better have been satisfied with the amount 
of walling off by fibrous tissue which the 
first cycle would produce. But there was 
still a small axillary node remaining before 
the beginning of the second cycle, and none 
found when she died. It is very difficult 
to feel certain whether her right lung and 
left base pneumonia had anything to do 
with the traumatized left upper lobe. 

It is interesting here to recall that Evans 
and Leucutia propound the following limits 
in respect to lung damage: “If a single 
dose exceeding 100 per cent S.U.D. is 
delivered to lungs, infiltration may oc- 

If the dose is lower than 140 
per cent S.U.D., the infiltration usually 
clears up; if it exceeds 140 per cent, fibrosis 
may develop.” 

Desjardins (3) states that he has ob- 
served some degree of pleuropulmonitis 
in 2.5 per cent of several hundred cases in 
which the thorax received from 800 to 
1,000 r (measured in air), but has never seen 
a reaction after 600 r. 

In such of my cases as received adequate 
film examination and clinical follow-ups, 
about twenty cases from the Strang Clinic 
and about forty more from the Woman’s 
Hospital, in New York, I have found no 
other, receiving as little radiation as Case 
3, that showed similar roentgen changes, 
or sufficient clinical signs or symptoms to 
attract notice. 

Other apparent inconsistencies are 
brought to light in the two following cases, 
not included in my detailed description. 

Case 5. A woman of 54, unusually vig- 
orous and young looking for her age, 
having mammary carcinoma, was given 
about the same amount of treatment, in a 
single cycle, as Case 1. She showed mod- 
erate increase peribronchial markings at 
the right base only, faintly perceptible in 
film two months after treatment, reaching 
a maximum at four months, and completely 
disappearing by the eighth month. 

Case 6. <A patient 47 years old received 
moderate roentgen treatment for mam- 
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mary carcinoma, preceded by heavy 
radium needling. Two years later she 
showed dense board-like fibrosis of her 
pectoral muscle, with the lung beneath 
entirely clear. 

One correlation suggests itself from my 
material—that of age. While I agree 
with Desjardins, Groover, Christie, Mer- 
ritt, and Coe, and others that the effect 
is a quantitative one, I think the possible 
influence of age and arteriosclerosis should 
be scrutinized here and in all subsequent 
reported cases. Case 1 was 63 years old, 
Case 3 was 66, Case 4 was 68. Two other 
of my cases, (7 and 8), receiving heavy 
thoracic radiation for inoperable malig- 
nancies with resulting pleuropulmonitis, 
not described here because they were com- 
plicated by metastasis, were 67 and 78, 
respectively. All five had advanced ar- 
teriosclerosis. Case 2, 28 years old, had a 
pleuritis of about two months’ duration 
with complete resolution. Case 5, aged 54, 
showed slight changes, chiefly peribronchial 
thickening, of six months’ duration, or from 
the second to the eighth month after treat- 
ment, with complete restoration. Case 6, 
with enough radiation to produce excessive 
soft tissue changes, showed no lung changes 
whatever. All of these cases were under 
60 years of age, and were free of demon- 
strable arteriosclerosis. Reports in the 
literature do not consistently note ages 
of patients, though Davis gives the ages of 
two out of three of his patients as 44 each. 
I have not, of course, enough cases, either 
old or young, that have received intensive 
protracted fractional treatment to warrant 
making a definite statement, because such 
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treatment is necessarily reserved for a 
selected group of recurrent or inoperable 
cases, but the point seems interesting and 
worthy of further observation. 


SUMMARY 


1. A group of four cases showing vary- 
ing degrees of pleuropulmonitis from tho- 
racic radiation is described, together with 
accurate depth dose estimations. 

2. Four other cases bearing on the sub- 
ject are discussed briefly. 

3. The possible influence of age and 
arteriosclerosis on the abnormal lung and 
pleural changes is suggested. 
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SOME OF THE DIFFICULTIES IN THE INTERPRETATION OF 
CHOLECYSTOGRAMS! 


By CASSIE B. ROSE, M.D., Presbyterian Hospital, Chicago 


==HERE have been many discussions 

of the efficiency and value of chole- 

cystography, with records of the 
percentage of errors in the x-ray diagnosis 
of gall-bladder disease when checked by 
the operative findings. These articles 
have led us to a study of 520 cases operated 
upon, out of more than 5,000 cholecysto- 
grams done since June, 1925. All of these 
cases are from the x-ray departments of 
Rush Medical College and the Presbyterian 
Hospital of Chicago, both of which have 
the same personnel. 

The careful checking of the x-ray and 
operative findings, with re-reading of films 
and looking for pitfalls in their interpreta- 
tion, showed us that many errors can be 
avoided. We found that the most common 
causes of error, in their order of importance, 
were due to the following: 

1. Gas in the bowel. 

2. Fecal or other opaque material in 
bowel. 

3. Technically poor films. 

4. Failure to recognize certain film 
shadows such as: 

(a) Kidney over liver simulating gall 
bladder; 

(b) Loop of bowel mistaken for gall 
bladder ; 

(c) Gall 
shadows. 

5. Errors in judgment such as the 
following : 

(a) Slight variations from normal; 

(b) Borderline cases not checking with 
operation. 

6. Normals—found to be pathologic at 
operation. 

The lessons we learned from this study 
are herewith presented. Our cholecysto- 
graphic procedure is as follows: The dye 
is given either orally or intravenously ac- 


1 Read before the Fourth International Congress of 
Radiology, July 24-31, 1934, at Ziirich and St. Moritz, 
Switzerland. 


bladder hidden by _ bone 


cording to the desire and judgment of the 
attending physician who also administers 
it. If given orally, the patient drinks the 
dye, dissolved in grape juice, at the close 
of the evening meal. If given intrave- 
nously, the dye is injected at 9:00 P.M. 
Food is then withheld, although water is 
permitted, and the patient is taken to the 
roentgen department at nine the next 
morning. Routinely, films are taken at 
nine and twelve o'clock, to show, re- 
spectively, the filling and concentration of 
the dye in the gall bladder. A meal of 
high fat content is then given and another 
film taken at two o’clock to show the 
emptying and contraction of the gall 
bladder. 

Variations from the cholecystographic 
routine are made as follows: 

If the dye was given orally, and the gall 
bladder fills faintly, or not at all, by 
twelve o’clock, the high fat meal is post- 
poned until after the two o'clock film, and 
a subsequent film taken at four o’clock 
to show the possible gall bladder emptying. 
With the intravenous dye, failure of the 
gall bladder to fill by twelve o’clock, does 
not delay the routine procedure. 

With both the oral and intravenous dye, 
failure to empty satisfactorily on the two 
o’clock film, necessitates another film at 
four o'clock, to determine the delay in 
emptying. 

If gas or fecal material in the bowel inter- 
feres with the visualization of the gall 
bladder, one or two enemas usually help 
to clear the gall-bladder field, or at least 
shift the bowel content and change its 
position or configuration with reference to 
the gall bladder, thus differentiating it from 
a gallstone. Drinking water will usually 
move the gas in the upper small bowel. 

It is very important that the films be of 
good technical quality. Wet films are 
examined in order to make any needed 
change in the routine. After the ex- 
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amination is completed and the films are 
dry, the final report is made. As far as 
results are concerned in both the oral and 
intravenous methods, I refer to my paper 
in which I reviewed 1,616 hospital case 
records, checking as far as possible the 
clinical and operative findings as com- 
pared with the x-ray report of the chole- 
cystogram. There was a surprisingly close 
agreement between the two methods. As 
a result of this study, and in view of our 
subsequent experience, we feel that it is 
perfectly fair first to give the dye orally, 
since this is the more simple procedure. 
Then, if not entirely satisfactory, the ex- 
amination may be rechecked by the intra- 
venous method. In our experience this is 
seldom necessary. 

We have accepted the customary classi- 
fication in the diagnosis of cholescysto- 
grams and divide the x-ray findings into 
three groups, as follows: 

Group 1. Non-functioning, 
without stones. 

Group 2. Poorly functioning, with or 
without stones. 

Group 3. Normally functioning, with or 
without stones. 

The first five of these diagnoses are 
indicative of a pathologic gall bladder, 
and the last is an x-ray normal. In the 
first group of cases the x-ray report of no 
filling, either with or without stones, is al- 
most certain evidence of a pathologic gall 
bladder. In a total of 248 cases so re- 
ported, the operation revealed stones in 
the gall bladder or ducts in 200, and a 
chronic cholecystitis without stones in 33. 

Errors in the report of a non-functioning 
gall bladder occurred in 15 cases, as 
follows: 

In ten patients, whose x-ray films 
showed no evidence of gall-bladder func- 
tion, the pathology found at operation was 
located outside the gall bladder. In eight 
patients there was a carcinoma of the head 
of the pancreas, in one a chronic pan- 
creatitis, and in one a tuberculous peri- 
tonitis with adhesions to the duct. 

Three cases that showed a chronic 
cholecystitis at operation, were considered 
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normal on review, once because of gas 
and an over-penetrated film, and twice 
because the gall bladder was hidden by 
bone shadows. In one large patient whose 
gall bladder had been previously removed, 
a loop of bowel was mistaken for a faintly 
functioning gall bladder. One case that 
was normal at operation was called non- 
functioning by x-ray, probably because 
the capsules for the dye, used in our early 
work, did not dissolve well enough. 

Five cases, originally reported as be- 
longing in Groups 2 and 3, would, with our 
increased knowledge, have been put into 
this first group of non-functioning gall 
bladders. At operation, all five showed a 
chronic cholecystitis with stones. 

Our errors were due to the fact that the 
overlapping shadows of the liver and 
kidney had been mistaken for a gall blad- 
der. On review it was evident that these 
shadows had overlapped a little more or 
less on the various films, due to a shift 
in position of the patient, and thus had 
simulated a functioning gall bladder. This 
error can be avoided only by constantly 
bearing in mind that the lower end of the 
kidney-liver shadow is pointed instead 
of rounded as is the gall-bladder shadow. 
In this total group of 253 cases, the original 
x-ray report was erroneous in 7.9 per cent, 
and after the correction of avoidable errors, 
was erroneous in 3.9 per cent. 

The second group of cases, the x-ray 
report of which is a poorly functioning gall 
bladder with or without stones, comprises 
those in which there is some evidence of 
function, although less than normal. These 
are the cases which fill or empty slowly, do 
not concentrate the dye, are unusually 
large or small, have some definite de- 
formity of contour, or perhaps are only 
slightly less dense than normal. All of the 
145 cases reported as belonging in this 
group showed pathology of the gall bladder 
at operation; stones in the gall bladder or 
ducts in 127, and chronic cholecystitis in 
18. In 15 cases, stones were found which 
were not reported prior to operation, and 
in two cases stones which were diagnosed 
by the x-ray were not found at operation. 
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Gas in the bowel was responsible for these 
errors. We feel that it is a serious error to 
report stones which are not actually 
present, while the reverse error is per- 
missible. 

Of interest in this group were 25 patients 
whose gall bladders filled and concentrated 
fairly well, and yet did not empty, or, if so, 
very slowly. A definite chronic chole- 
cystitis was found in 24; 12 with stones. 
One patient, with no evidence of a primary 
emptying in spite of sufficient amount of 
the fat meal, and with considerable dye 
remaining in the gall bladder until the 
next day, showed at operation only a very 
slight cholecystitis with no stones. 

It is important to remember that, be- 
fore the diagnosis of a pathologic delay in 
emptying can be made, it must be es- 
tablished that the patient took and re- 
tained a sufficient amount of the high fat 
meal, was not unduly nauseated, and that 
a primary emptying of the gall bladder 
with a reabsorption of the dye did not 
occur. In this group of 145 cases the x-ray 
diagnosis was erroneous in 1.4 per cent. 

In the third group of cases, the x-ray 
report of a normally functioning gall 
bladder with or without stones has the 
highest percentage of error when checked 
by operation. This report was made in 
122 cases. 

In the 32 cases diagnosed as normally 
functioning with stones, the operation 
revealed stones in 27. It seems quite 
certain that the five mistakes (15.6 per 
cent) were caused by gas in the bowel, in 
all of which the x-ray report stated that 
the stones were more or less questionable. 
From this experience it would seem better 
not to diagnose stones in a normally 
functioning gall bladder unless reasonably 
obvious. 

The largest number of errors in Group 3 
was made in 90 cases diagnosed as a nor- 
mally functioning gall bladder without 
stones. In these cases the operation was 
done for suspected gall-bladder trouble 
on the basis of the clinical evidence and in 
spite of the normal x-ray reports. Of the 
90 cases reported as normal by x-ray, the 


INTERPRETATION OF CHOLECYSTOGRAMS 


569 


operation revealed a normal gall bladder 
in 29, and a chronic cholecystitis in 61, 
11 with stones. 

On re-reading the films after operation, 
and with our increased knowledge, suffi- 
cient changes were noted to place 18 of 
these cases in Group 2. In that way our 
percentage of error in Group 3 would be 
reduced from 54 per cent to 39 per cent 
and our error in Group 2 changed from 
1.4 per cent to 1.2 per cent. Furthermore 
it is well known that even a moderately 
severe cholecystitis need not interfere 
with normal function of the gall bladder, 
and also, that most surgeons and patholo- 
gists report as a chronic cholecystitis all 
cases in which any change from normal is 
found. 

If the diagnosis of gall-bladder disease 
is left to the roentgenologist, he wants 
not only to do a cholecystogram but also 
a stomach and bowel examination for 
associated findings which may be elicited, 
such as compression, deviation of position, 
or change in function of these organs, or 
their relationship to a point of tenderness 
on pressure. In doubtful cases this often 
helps to swing the diagnosis one way or the 
other. Sometimes an x-ray study of the 
urinary tract is also needed. 

The reports of 21 American authors 
who give statistical data concerning their 
series of cholecystograms, particularly those 
checked by operation, record a total of 
39,280 cases, from which number 5,983 
were operated upon. An average of the 
figures given in these reports indicates 
that the x-ray diagnosis of a pathologic 
gall bladder was confirmed at operation 
in 93.3 per cent, while the x-ray diagnosis 
of a normal gall bladder was confirmed 
in only 76.3 per cent. 

In the series of 520 cases operated upon, 
herewith reported, the original x-ray report 
of a pathologic gall bladder was confirmed 
in 93.7 per cent, and after restudy and 
elimination of avoidable errors, in 97.5 
per cent. The original x-ray report of a 
normal gall bladder was confirmed in 
32.3 per cent, and after restudy and elimi- 
nation of avoidable errors, was confirmed 
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in 52.3 per cent of the cases operated upon 
for suspected gall-bladder disease. 


SUMMARY 


1. Technically correct films are im- 
portant. 

(a) Watch wet films and be sure that 
the gall-bladder region is centered on the 
film and not hidden under bone shadows. 

(b) If the gall bladder is not visible 
on the first film, turn the patient and take 
another film. 

(c) Ifthe patient vomited the dye, take 
one trial film and if no gall-bladder shadow 
is present, repeat the whole procedure. 

2. Our greatest source of error was 
due to gas or fecal material in the bowel. 

(a) The giving of enemas or the drink- 
ing of water by the patient, helped most to 
change the size or position of these shadows, 
and thus aided in film interpretation. 

(b) Shadows which simulate gall blad- 
der must be evaluated. 
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3. Positive findings, either of function 
or stones, are seldom missed in the x-ray 
examination. 

(a) Of interest is a group of non- 
functioning gall bladders associated with 
carcinoma of the head of the pancreas. 

4. Indefinite findings are more difficult 
of interpretation, and call for experience 
and good judgment on the part of the 
roentgenologist. In some cases the find- 
ings may be questionable as to pathology, 
not only for the roentgenologist, but for 
the surgeon and pathologist as well. 

5. It is just as important for the 
radiologist to stand on a diagnosis of 
normal, as to try to bolster the clinician’s 
diagnosis of a pathologic gall bladder on 
insufficient x-ray evidence. 

6. Only by the closest co-operation be- 
tween the roentgenologist and the clinician 
or surgeon, can the highest percentage of 
correct diagnoses be made and the welfare 
of the patient best be served. 











SYMPOSIUM ON RIGHT UPPER ABDOMINAL PAIN’ 


Contributed by D. C. BALFour, M.D., Surgeon, Mayo Clinic, Rochester, Minn.; B. R. KirKLIN, 

M.D., Radiologist, Mayo Clinic, Rochester, Minn.; CHARLES HUNTER, M.D., Internist, Winni- 

peg, Man., Canada; B. J. Branpson, M.D., Surgeon, Winnepeg, Man., Canada, and L. J. 
CarRTER, M.D., Radiologist, Bigelow Clinic, Brandon, Man., Canada 


Reported by L. J. CARTER, M.D. 


the right upper quadrant might be 

due to lesions in various locations, 
viz., in the right upper quadrant, elsewhere 
in the abdomen, in the chest, and to general 
disease. The most frequent conditions in 
the right upper quadrant causing pain are 
lesions in the gall bladder and the duode- 
num. The more severe the symptoms 
attributable to these conditions, the greater 
relief is obtained from surgery. On the 
other hand, the less severe the symptoms, 
the less likely is relief to be obtained from 
surgery. Among the diseases occurring 
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elsewhere in the abdomen the ones most 
likely to produce pain in the right upper 
quadrant are those associated with the 


appendix. The diseases within the chest 
with which pain in the right upper 
quadrant is most frequently associated are 
coronary thrombosis, pneumonia, and 
pleurisy, especially of the diaphragmatic 
type. Among general diseases most fre- 
quently associated with pain in the right 
upper quadrant are tabes and _ herpes 
zoster. 

Discussing the treatment of duodenal 
ulcer, Dr. Balfour showed a series of 
lantern slides illustrating the various opera- 
tions for duodenal ulcer. 

Dr. Kirklin showed a very fine series of 
lantern slides, illustrating duodenal and 
gall-bladder diseases, these being the chief 
conditions in the right upper quadrant 
which are demonstrable radiologically. 
He stated that the radiologist should recog- 
nize lesions of the duodenum in 100 per 
cent of the cases, although he might not 
be able to identify the lesion in all the 

1 The above theme was the subject of a symposium 


given at the Annual Meeting of the Manitoba Medical 
Association, in Winnipeg, Sept. 10, 1984. 


cases. Duodenal ulcer is recognizable 
radiologically in 95 per cent of the cases, 
the fluoroscope being of prime importance 
in the diagnosis. In acute perforations of 
the gastro-intestinal tract a diagnostic 
sign is the presence of gas above the liver 
and underneath the diaphragm. Acute 
duodenitis gives characteristic findings, 
namely, a recticular network of barium 
in the duodenum, irritability of the first 
and second parts of the duodenum, and 
absence of the characteristic crater of an 
ulcer. A number of characteristic slides 
of diverticulum of the duodenum were 
shown. Hypertrophy of the pyloric muscle 
was shown in a number of slides. The 
characteristic appearance was an elongated, 
slightly irregular area of barium con- 
necting the pyloric end of the stomach and 
the duodenal cap. It is narrow and 
definitely distinguishable from ulcer and 
carcinoma. 

A very complete analysis was given by 
Dr. Kirklin of his work in cholecystog- 
raphy, in which he uses the oral method. 
Lantern slides showed the following find- 
ings: normal concentration of the dye, 
irregularities in size of the gall bladder, 
deficiency in concentration’ of the dye, 
gallstones accentuated by the dye, and 
papilloma and adenoma. In Dr. Kirk- 
lin’s hands this method is correct in 97.1 
per cent in showing poorly functioning 
gall bladder, is correct in 96.8 per cent in 
showing non-functioning gall bladder, and 
is correct in 89.5 per cent in demonstrating 
normal gall bladder. The diagnosis of 
gallstones has been greatly improved by 
the dye method. In the radiographic 
work the greatest care must be taken to 
have the technic perfect. Examples were 
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shown of gallstones missed by poor fo- 
cussing or by movement of the patient, 
and these same stones shown when the 
faults of technic were corrected. Par- 
ticularly striking was Dr. Kirklin’s demon- 
stration of papilloma of the gall bladder, 
and its differentiation from gallstones and 
adenoma. 

Dr. Hunter emphasized lesions of the 
abdominal wall as causes of pain. The 
injection of novocain, 0.5 per cent, re- 
lieves the pain. He showed the changed 
point of view of the surgeon in recognizing 
that peptic ulcer is largely a medical 
disease, and not a surgical one primarily, 
and that surgery should be reserved for 
such complications as obstruction, per- 
foration, and recurring hemorrhage. Simi- 
larly the trend of treatment in gall- 
bladder disease is away from surgery and 
toward medical methods. Surgery should 
be reserved for empyema of the gall 
bladder, uncontrollable attacks of biliary 
colic, and the persistence of digestive 
disturbances in spite of medical treatment. 
Dr. Hunter emphasized the importance of 
treating the patient, as well as the disease, 
in peptic ulcer and gall-bladder disease. 

Dr. Brandson stated that we should 
approach the study of pain in the right 
upper quadrant through our knowledge 
of anatomy, particularly of nerve distri- 
bution. For instance, the reason for the 
reference of kidney pain to the external 
genitals is the fact of their common origin 
in the same fetal tissue. We also should 
remember the segmental nerve supply. 
He called attention to the classic state- 
ment of Hilton that the nerve supply of 
the skin and the underlying organs is from 
the same nerve segment. One should also 
remember the position of the sympathetic 
nerve ganglia as explaining pain radiation; 
as an example, shoulder pain in right upper 
abdominal inflammations. 

Dr. Carter, in expressing appreciation 
of the visit of Dr. Kirklin, emphasized the 
original contributions of Dr. Kirklin, 
namely, in the diagnosis of pyloric hyper- 
trophy, acute duodenitis, and papilloma 
of the gall bladder. 
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Dr. Carter reviewed a number of his 
own cases which had come to operation 
for the relief of right upper abdominal 
pain, and showed that 40 per cent were 
due to chronic cholecystitis, 14 per cent 
to adhesions and bands, 9 per cent to 
duodenal ulcer, 4 per cent to carcinoma 
of the stomach, 1 per cent each to several 
other more rare conditions, while 15 per 
cent showed no demonstrable lesion in 
the right upper quadrant. In this 15 per 
cent the lesion was found in the lower 
right quadrant and was associated with 
ileocecal pathology. Also, in this 15 per 
cent the gall-bladder tenderness and the 
duodenal deformity demonstrated in the 
right upper quadrant were reflex spastic 
phenomena, the sure precursors of later 
pathology. 

In the matter of duodenal bands and 
adhesions, occurring in 14 per cent of the 
cases, the radiologic indications were de- 
formity of the duodenal cap, with regular 
lines as distinct from the deformity of 
ulcer, angulation of the second part of the 
duodenum upward or outward, and di- 
lated second portion of the duodenum. 
That the careful removal of these con- 
stricting bands and adhesions from the 
duodenum does give relief of symptoms, 
was shown in 40 cases operated upon, in 
which relief was obtained from the symp- 
toms in from 50 to 80 per cent. 

Dr. Carter instanced his own experience 
with cholecystography. He had admin- 
istered the dye, iodeikon, in nearly a thou- 
sand cases, using the oral method. In 
a series of cases that came to operation, 
the test was found correct in 95 per cent, 
in which it indicated gall-bladder pa- 
thology. As a test of the absence of gall- 
bladder disease it was of less value—a 
diseased gall bladder may be capable of 
functioning normally. The method has 
its greatest value as a test of gall-bladder 
function. A gall bladder, however dis- 
eased, if it is functioning normally, ac- 
cording to this test, should not be re- 
moved, but should be given a chance of 
recovery under medical treatment. 
Among the methods of examination 
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for the detection of the cause of right upper 
abdominal pain mentioned by Dr. Carter 
were: the Graham functional liver test, 
an adaptation of the iodeikon test; the 
use of the intravenous method of pyelogra- 
phy, which is preferable to the retrograde 
method in suspected right hydronephrosis, 


and his condemnation of the use of thoro- 
trast intravenously as a dangerous method. 
The barium meal should not be given if 
acute intestinal obstruction is suspected, 
or if acute perforation of the stomach or 
small bowel, or partial obstruction of the 
large bowel exists. 








































ARCINOMA of the penis is 
C sufficiently rare to be of considerable 

interest with regard to its manifes- 
tations, mode of growth, and treatment. 
A survey of the literature on the subject 
in the past decade reveals an abundance 
of reports describing one or two cases. 
There are also excellent detailed studies 
of a larger series of cases contributed by 
Barringer and Dean (1), Dean (8, 4), 
Colby and Smith (2), Lewis (6), Pfahler 
and Widmann (7), Schreiner (8), Schreiner 
and Kress (9), and Howze (5). Many 
authorities report an incidence of from 1 
to 3 per cent of penile carcinomas among 
all carcinomas in the male. During 1931, 
3,505 patients with carcinoma were seen 
at The Mayo Clinic; 1,992 of these were 
men. Of these 1,992 men, six (or 0.301 
per cent) had carcinoma of the penis. A 
total of 204 men in this series had carci- 
noma of the genito-urinary organs, and the 
six with penile carcinoma hence form 2.94 
per cent of this group. Although this of 
course represents only the incidence for 
one year, it is probably a fair sample of 
the incidence of this disease. 

The incidence of the disease is usually 
higher among those in the sixth decade of 
life. Of 195 patients with carcinoma of the 
penis seen at The Mayo Clinic from 1907 
to 1932, 63 (or 32.3 per cent) were between 
fifty and sixty years of age. Of the re- 
maining patients in this series, seven were 
in the third decade, 19 in the fourth, 43 
in the fifth, 35 in the seventh, 23 in the 
eighth, and five in the ninth. 

The etiologic factors in penile carcinoma 
are rather uniformly described as phimosis, 
balanitis, leukoplakia, syphilis, and 

1 Read (in part) before the Radiological Society of 
North America at the Eighteenth Annual Meeting, at 
Atlantic City, Nov. 28—Dec. 1, 1932. 
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trauma. Practically no cases of the disease 
occur among men who were circumcised 


in infancy. The Jewish race is almost 
immune. In the series of 195 cases, 
phimosis was noted in 87, balanitis in 
seven, and leukoplakia in one. Wasser- 
mann tests were not performed in 62 
cases; in the remaining 133 cases only 
two reactions were positive. A history of 
syphilis was obtained in nine cases and of 
gonorrhea in 43. Circumcision in adult 
life may possibly predispose to carcinoma 
of the penis, and yet it may be performed 
because of the irritation of an existent un- 
recognized lesion, the operation uncovering 
the growth. In our series, 68 patients 
(or 34.87 per cent) had recently been cir- 
cumcised. Not one of our patients had 
been circumcised in infancy. 

To facilitate the study of treatment and 
of results we have divided all of our cases 
into four groups according to the extent 
of the primary lesion and the presence or 
absence of metastasis. A small lesion of 
less than 2.5 cm. in diameter, without 
metastasis, we have designated as belong- 
ing to Group I. A similar small lesion 
with metastasis to the inguinal nodes be- 
longed to Group II. Group III included 
large lesions more than 2.5 cm. in diameter 
without evident metastasis to lymph nodes, 
and Group IV included large lesions with 
metastasis to the inguinal nodes or else- 
where (Table I). 

A careful classification of any type of 
carcinoma is necessary to study its char- 
acteristics and the best methods of treat- 
ment. Considering gross pathology, car- 
cinoma of the penis occurs in two forms: 
the papillary (usually on the glans) and 
the infiltrating (usually in the prepuce). 
The former is usually regarded as the 
more common. In our series, 108 of the 
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penile carcinomas were pathologically re- 
ported to be papillary and 87 infiltrating. 
Microscopically, the carcinoma is almost 
always a squamous-cell epithelioma; this 
was true in our series except for two lesions, 
one of which was a hemangiosarcoma and 
the other a melano-epithelioma. Sixty- 
four (or 32.82 per cent) of the carcinomas 
in the series were not graded according to 
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Broders’ classification. Of the 131 car- 
cinomas that were graded, 18 (or 13.74 
per cent) were of Grade 1; 60 (or 45.80 per 
cent) of Grade 2; 40 (or 30.53 per cent) 
of Grade 3, and 13 (or 9.92 per cent) were 
of Grade 4. Thus of the lesions that were 
graded, those of lower grades slightly pre- 
dominated; 60 per cent were graded 1 or 2, 
and 40 per cent were graded 3 or 4(TableII). 
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TABLE II.—CLASSIFICATION ACCORDING TO GRADE OF MALIGNANCY 
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TABLE II.—CAUSE OF DEATH (106 PATIENTS) 
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Penile carcinomas are, as a rule, very 
slow growing. In 27 of our cases, symp- 
toms had been present for more than five 
years. Apparently the growth also meta- 
stasizes late. The site of metastasis is 
determined by lymph drainage. The 
superficial lymph vessels of the penis drain 
into the inguinal nodes. The deeper 
tissues are drained by lymph vessels ac- 
companying the dorsal vein into nodes 
in the pelvis. As penile epitheliomas 
remain superficial for a long time, meta- 
stasis in most cases is to the nodes of the 
groin. Logically, the mode of treatment 
and the results vary with the extent of the 
disease, so we will consider treatment and 
results for each separate group. 

In Group I (small lesions without evi- 
dent metastasis) are listed 41 cases, in 
ten of which operation was performed else- 
where; such operation consisted of ex- 
cision of the growth in seven cases, dorsal- 
slit operation in five, biopsy in three, and 
cautery in ten. Five of these patients 
had had radium treatment elsewhere. 
In 36 of the cases operation was performed 
at the Clinic and consisted of biopsy in 
four cases, circumcision and excision in 
two, excision of the growth in six, ampu- 
tation of the penis in eight, partial ampu- 
tation in five, radical amputation and dis- 
section of the inguinal nodes in one, emascu- 
lation in one, amputation and bilateral 
dissection of the nodes in_ thirteen, 
and dissection of the nodes in two. In 
eight cases radium was applied to the 
penile growth at the Clinic; in four of 
these, it was applied post-operatively. 
In six cases it was applied to the 
inguinal nodes post-operatively. Low volt- 
age roentgen-ray treatment was applied 
to the penile growth in five cases, and the 
same treatment was used over the inguinal 
nodes in thirteen. Ten patients in this 
group replied to letters sent them six 
months prior to the writing of this paper; 
13 could not be traced at this time, but 
were living at the time of a previous in- 
quiry, four could not be traced at this time 
nor at the time of the previous inquiry, 
and 14 were definitely known to have 
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died. When last heard from, 13 of the 
patients in this group had lived from 
one to five years, 14, from five to ten years, 
five, from ten to 15 years, three, from 15 to 
20 years, and one, from 20 to 25 years. 

Group II (small lesions with metastasis) 
contains 36 cases, in 17 of which surgical 
procedures were performed elsewhere. 
Twenty patients underwent operation at 
the Clinic, which consisted of biopsy in 
three cases, circumcision and excision in 
one, excision in three, simple amputation 
of the penis in seven, amputation with 
dissection of the nodes in six, partial am- 
putation without dissection of nodes in 
one, and partial amputation with dissec- 
tion of the nodes in three. A dorsal-slit 
operation was performed in one case and 
removal of inguinal nodes in four cases. 
Radium treatment was given in six cases; 
in three of these to the primary lesion and 
in three to the inguinal nodes. Roentgen- 
ray treatment was applied in 14 cases. 
Nine patients in this group replied to 
letters sent them six months prior to the 
writing of this paper; six could not be 
traced at this time but were living at the 
time of a previous inquiry, two could not 
be traced at this time nor at the time of the 
previous inquiry, and 19 were definitely 
known to have died. When last heard 
from, 21 of the patients in this group had 
lived from one to five years, five, from five 
to ten years, four, from ten to 15 years, 
one, from 15 to 20 years, and two, from 20 
to 25 years. 

Group III (large lesions without meta- 
stasis) contains 32 cases, in seven of which 
some form of operation had been per- 
formed elsewhere. Surgery was _per- 
formed at the Clinic in 28 cases and con- 
sisted of biopsy in two, circumcision and 
excision in one, simple excision in four, 
amputation of the penis in seven, amputa- 
tion with dissection of the nodes in eleven, 
partial amputation with dissection of the 
nodes in one, radical amputation in four, 
dorsal-slit operation in one, plastic opera- 
tion in three, and removal of all inguinal 
nodes in two. Radium treatment was 
applied in seven cases to the primary lesion 

















and in five to the inguinal nodes as well; 
roentgen-ray treatment was given to nine 
patients (in two of these cases to the 
primary lesion). Nine patients in this 
group replied to letters sent them six 
months prior to the writing of this paper; 
five could not be traced at this time but 
were living at the time of a previous in- 
quiry, one could not be traced at this time 
nor at the time of the previous inquiry, 
and 17 were definitely known to have died. 
When last heard from 21 of the patients 
in this group had lived from one to five 
years, eight, from five to ten years, and 
two, from 20 to 25 years. 

Group IV (large lesions with meta- 
stasis) contains by far the largest number 
of cases, 86, or 44.10 per cent of the total. 
In 38 of these cases some form of operation 
had been performed elsewhere. In 41 
cases operation was performed at the Clinic 
and consisted of biopsy in six, circumcision 
and excision in one, simple excision in one, 
simple amputation in 18, amputation with 
removal of the nodes in eleven, partial 
amputation in one, partial amputation 
with removal of the nodes in two, radical 
amputation in two, emasculation in three, 
plastic operation in two, and dissection of 
inguinal nodes in seven. Twenty-six pa- 
tients had radium treatment; 17 to the 
primary lesion and 26 to the inguinal nodes. 
Twenty-four had roentgen-ray treatments, 
four to the primary lesion, and the re- 
mainder to the groins. Six patients in 
this group replied to letters sent them six 
months prior to the writing of this paper: 
13 could not be traced at this time but were 
living at the time of a previous inquiry, 
11 could not be traced at this time nor at 
the time of previous inquiry, and 56 were 
known to have died. When last heard 
from, 54 had lived from one to five years, 
eleven, from five to ten years, seven, from 
ten to 15 years, and one, from 15 to 20 years. 

Considering the entire four groups, 
and leaving out the 18 patients who were 
not traced, 34 patients (19 per cent) have 
replied to letters sent them, 37 (21 per 
cent) could not now be traced but were 
living at the time of a previous inquiry, 
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and 106 (60 per cent) were definitely 
known to have died (Table III). When we 
consider that this study began in 1907, 
that these patients are in the cancer age, 
that their life expectancy is low, and that 
seven of them had other co-existing 
malignant conditions (three had carcinoma 
of the lip, two of the face, one of the blad- 
der, and one of the rectosigmoid), the high 
death rate is to be expected. Of the 106 
patients who were known to have died, 
77 died of carcinoma, 15 died of causes un- 
related to the carcinoma, and for the remain- 
ing 14 the cause of death was not stated. 

The results of treatment according to the 
grade of malignancy comply with our ex- 
pectations. Considering only the cases 
in which the patients were traced and the 
lesions graded, six of the patients with 
lesions of Grade 1 are known to be living 
and two are known to have died, eight of 
those with lesions of Grade 2 are living and 
27 are known to have died, ten of those 
with lesions of Grade 3 are living and 
eighteen are known to have died, and one 
with a lesion of Grade + is known to be 
living and seven are known to have died. 
Of those with ungraded lesions, nine are 
living and 52 have died. 

The preponderance of cases in this report 
in which some surgical procedure was em- 
ployed is due in large measure to the fact 
that this review begins in 1907 and radium 
did not come into use at the Clinic until 
about 1915. Of late vears, irradiation 
has been the usual practice, together with 
whatever surgical intervention.is indicated. 
In what follows, the patients whom we 
list as now living have all been traced 
within the past six months, and we have 
definite information about those patients 
listed as having died. However, there is 
a large number of patients who have not 
been traced up to the present time. Many 
patients have lived five or ten vears since 
treatment, and were perfectly well at the 
time when last heard from (Table IV). 
Considering our entire 195 patients, 62 
(or 31.79 per cent) were treated by surgery 
alone. Eleven of these patients are still 
living, 34 have died. The next largest 
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group received both surgical treatment and 
irradiation with roentgen rays; there were 
37 patients in this group, or 18.97 per cent 
of the total. Eleven of this group are 
known to be living and eleven are known 
to be dead. The next largest group, 
consisting of 15 patients or 7.69 per cent 
of the total received surgical treatment 
and irradiation with both radium and 
roentgen rays: two of these patients are 
known to be living and ten are known to be 
dead. Thirteen patients (or 6.66 per cent) 
received surgical treatment and irradiation 
with radium; four of these are now living 
and eight have died. Radium was the 
only treatment given 12 patients (or 6.15 
per cent): one of these is living and nine 
have died. Radium and roentgen rays 





TABLE IV. 
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together were used without any surgical 
treatment in seven cases (or 3.58 per cent): 
two of these patients are living and four 
have died. Irradiation with roentgen rays 
alone was used in two cases (or 1.02 per 
cent): these two patients have not been 
traced. No treatment at all was given in 
47 cases (or 24.10 per cent): of the pa- 
tients in this group, three are still living and 
30 are known to be dead. 


SUMMARY 


This study is based on 195 cases of 
epithelioma of the penis which were en- 
countered at The Mayo Clinic from the 
beginning of 1907 to January, 1932. A 
large proportion of the total, 47 patients 
in all, received no treatment at the Clinic. 


SUMMARY OF TREATMENT GIVEN 
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Sixty-two patients received surgical treat- 
ment alone at the Clinic. The remainder 
received a combination of surgical treat- 
ment and irradiation with roentgen rays, 
surgical treatment and irradiation with 
both radium and roentgen rays, surgical 
treatment and irradiation with radium, 
irradiation with radium alone, irradiation 
with radium and roentgen rays, or irradia- 
tion with roentgen rays alone. The cases 
have been divided into groups depending 
on the extent of the primary lesion and the 
presence or absence of metastasis. They 
have also been divided according to the 
microscopic grade of the lesion. One 
hundred and six patients have died, 34 
are known to be still living, and the re- 
mainder have not been traced up to the 
time of the present writing, although the 
majority of these were well when last 
heard from. 

The subsequent life in years has been 
worked out for all patients. We find that 
five have lived from 20 to 25 years, five 
have lived from 15 to 20 years, and the re- 
mainder for shorter terms since the time 
of the first treatment. 

It is obviously incorrect to contrast the 
results in those cases in which patients 
received only surgical treatment, or were 
treated by irradiation alone, with the 
results in those cases in which patients re- 
ceived a combination of surgical treat- 
ment and irradiation, as the group of cases 
in which patients received surgical treat- 
ment alone is made up of cases seen prior 
to 1915, when treatment by irradiation 
was instituted at the Clinic. The results 
have been good when we consider that the 
data go back over a period of 25 years and 
deal with patients of the cancer age whose 
life expectancy is ordinarily less; many 
have died of other complications and 
seven of the group had malignant lesions 
of other parts of the body. Further, it is 
interesting to note that these good results 
have accrued mainly from conservative 
surgery. Considering the total experience 
of these patients here and elsewhere, only 
45 (or 23.07 per cent) received radical 





surgical treatment; 84 (or 43.07 per cent) 
received conservative surgical treatment, 
and 50 (or 25.64 per cent) received minor 
surgical treatment. 


CONCLUSIONS 


Epithelioma of the penis is a slow-grow- 
ing neoplasm which is inclined to remain 
superficial for a long time, to metastasize 
late, and, when such metastasis does occur, 
to affect the inguinal nodes. The slow 
growth and accessibility of the lesion 
render it amenable to surgical treatment 
and to irradiation with radium and roent- 
gen rays, either alone, or probably best in 
combination. The type of surgical pro- 
cedure obviously depends on the extent of 
the lesion and the presence or absence of 
metastasis, and to some extent also on the 
wish of the patient. In inoperable cases, 
irradiation alone accomplishes a great deal 
in the way of palliation. Obviously the 
earlier the condition can be diagnosed, 
the better the chance of permanent cure 
by a combination of surgical treatment and 
irradiation. 

Circumcision in infancy must receive 
more attention as a means of preventing 
malignant disease of the penis (10). 
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SECTION A 


1. The International Unit of Quantity 
of X-radiation shall be called the “‘roent- 
gen” and shall be designated by the symbol 
ie 

2. The International Unit of X-radia- 
tion shall be the quantity which, when the 
secondary electrons are fully utilized, and 
the wall effect of the chamber is avoided, 
produces in one cubic centimeter of at- 
mospheric air at0° C., and 76 cm. mercury 
pressure, such a degree of conductivity 
that one electrostatic unit of charge is 
measured at saturation current. 


SECTION B 


3. Dosage measurement shall be made 
in roentgens. Dosage rate shall be ex- 
pressed in roentgens per minute. 

4. All dosage measurements shall dis- 
tinguish between the air dose which does 
not include scattered radiation, and the 
effective dose which includes scattered 
radiation. 

5. The specification of dosage shall 
include a statement of the quality of the 
radiation. For exact physical measure- 
ments, the quality of the radiation may 
be specified in terms of the complete ab- 
sorption curves in copper or aluminum. 
For most practical purposes, the quality 
may be expressed by the first and the 
second half value layers of the same mate- 
rials. 

6. The specification of dosage shall 
also include: 


(a) 
(b) 


Dosage rate; 

The total time of irradiation 
and the intervals between the 
times of irradiations; 

(c) Material and thickness of filter; 
(d) Target-skin distance; 

(e) The dimensions and number of 
ports of entry. 
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7. The practical instrument used to 
measure x-ray quantity shall be called a 
dose-meter, and shall be calibrated in 
roentgens. 

8. The calibration of a dose-meter 
shall be tested periodically by a recognized 
testing laboratory, over the range of wave 
lengths for which it will be used. 

9. The constancy of the calibration of a 
dose-meter shall be tested by the ioniza- 
tion produced, under fixed conditions, by a 
definite quantity of radium element. 

10. Dose-meters should be independent 
of the wave length within the range for 
which they will be used. 


Note.—For details of standard measure- 
ments and the calibration of dose-meters, at- 
tention is directed to the joint reports issued 
by the National Standardization Laboratories. 


SECTION C 


The Committee is of the opinion that 
the ionization measurement of gamma 
radiation is promising. The necessity for 
further investigation is urged to discover 
if any difficulties of a fundamental char- 
acter exist in connection with the experi- 
mental realization of the roentgen over 
the widest possible range of wave lengths. 


RULES GOVERNING THE SELECTION AND 
WORK OF THE INTERNATIONAL COM- 
MITTEE FOR RADIOLOGICAL UNITS 


1. The International Committee for 
Radiological Units shall be constituted of 
two representatives from each country 
sending delegates to the Congress. When 
a country has a central X-ray Standardiza- 
tion Laboratory, it may, in addition, send a 
representative of that laboratory. Of the 
representatives from a single country, at 
least one must be a radiologist and one a 
physicist. 

2. There shall be a standing sub-com- 
mittee of the International Committee for 
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Radiological Units consisting of six mem- 
bers including the chairman. 

3. The sub-committee shall elect its 
own chairman and secretary from amongst 
its members. 

4. The sub-committee shall report on 
the progress of dosage measurements and 
prepare the program to be submitted to 
the main committee. The report shall be 
published, and circulated to members of 
the main committee at least six months 
before the meeting of a Congress. 

Members of the Sub-committee.—I. Solo- 
mon, Chairman; L. S. Taylor, Secretary; 
H. Behnken; E. A. Owen; E. Pugno- 


Vanoni; R. Sievert. 
Members of the International Committee 
for Radiological Units Preparing the Above 
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Report.—P. Scherrer, Switzerland, Chazr- 
man; H. Koenig, Switzerland, Vice-chair- 
man; H. Holthusen, Germany, and E. A. 
Owen, Great Britain, Hon. Secretaries; 
H. Behnken, Germany; F. Béhounek, 
Czechoslovakia; A. Bouwers, Holland; E. 
C. Ernst, U. S. A.;. N. S. Finzi, Great 
Britain; G. Guében, Belgium; L. Haas, 
Hungary; H. M. Hanson, Denmark; 
S. A. Heyerdahl, Norway; D. den Hoed, 
Holland; F. Holweck, France; A. Liechti, 
Switzerland; M. Ponzio, Italy; E. Pugno- 
Vanoni, Italy; R. M. Sievert, Sweden; 
I. Solomon, France; L.S. Taylor, U.S. A.; 
K. T. Watanabe, Japan. 

Approved by the Fourth International 
Congress of Radiology, St. Moritz, July 31, 
1934. 








THE MESENTERY’ 


A RADIOLOGIC STUDY 
By R. POMERANZ, M.D., Newark, N. J. 


ONSIDERED anatomically, the 
C mesentery represents two layers of 
peritoneal lining separated by loose 


connective tissue in which branches of 
arteries, veins, and lymphatics extend to 


Fig. 1. 


intraperitoneal injection of 10 c.c. of thorotrast. 
(B) Lymphatic sacs in the chest. (C) 


lining of the abdominal cavity. 
Lymphatics of the mesentery. 


1 Presented before the Fourth International Congress 


of Radiology, Ziirich, Switzerland, July 24-31, 1934. 


the intestinal tract. Therefore, broadly 
speaking, we should include the following 
structures: liggamenta, gastro-hepaticum, 
hepatoduodenale, gastro-lienale,  gastro- 
colicum, bursa omentalis, mesocolon trans- 


Postero-anterior and lateral views of a rabbit, 150 days after an 


(A) Outline of the peritoneal 


versum, and sigmoideum, besides the radix 
mesenterii, which is the chief object of our 
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discussion. In a restricted sense, the 


mesentery is, then, that part of the dupli- 
cated peritoneal lining which extends from 


Fig. 2. Barium enema showing roentgen signs 
of active tuberculous infiltration of the cecum and 
ascending colon. 


the radix mesenterii to the small intestine. 
It originates on the left border of the second 
lumbar vertebra and extends obliquely to- 
ward the right iliac fossa, ending just above 
the right sacro-iliac region. All of these 
structures show numerous anatomic varia- 
tions, some of which are of clinical impor- 
tance. To understand this, it is advisable 
to review briefly their embryologic develop- 
ment. 

Maldevelopments and Variations.—In 
the fifth week of embryonic life, the diges- 
tive tract is represented by a long duct: the 
fore-gut is fixed in the mid-line of the body 
by the ventral and dorsal mesenteries 
(Hubeny). The mid- and hind-guts are 
suspended from the posterior body wall 
only by their dorsal mesenteries: the 
ventral mesenteries have disappeared. The 
mesentery of the mid-gut is long, and the 
intestinal tube forms a long U-loop which 
is supplied by the superior mesenteric 
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artery. The U-loop cannot move freely 
in a lateral direction, because its apex is 
fixed to the umbilicus by means of the 


Fig. 3. The same as Figure 2. Visualization 
of the cecum in the left lateral position by means 
of barium and air inflation. 


vitelline duct. However, it is able to 
rotate around its base, where the two limbs 
of the U are close together. After the fifth 
week the mid-gut increases in length 
very rapidly: its mesentery becomes fan- 
shaped and capacious, except at the base 
of the loop, where it is reduced to a narrow 
isthmus through which the superior mesen- 
teric artery passes. At the beginning of 
the third month the U-shaped loop twists 
around the isthmus from right to left, 
thus elevating the distal part of the hind- 
gut, which becomes attached on the left 
side, as the splenic flexure of the colon. 
The rest of the colon proximal to this swings 
over the front of the abdominal cavity from 
left to right, becoming attached to the 
structures of the posterior body wall 
along a line extending from the left to the 
right kidney, and thence down to the right 
iliac fossa. This explains why a part of 
the small gut (second and third parts of 
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Fig. 4, G. B., male baby, 3 months old, showing 
gas compression of sigmoid causing regurgitation of 
the enema fluid. Diagnosis: Intussusception of 
ileum into the colon. 


the duodenum) is situated behind the 
transverse colon, while the rest (jejunum 
and ileum) lies freely in the abdomen, be- 
low the transverse colon. It is attached 
with its radix mesenterii posteriorly along 
the line described above, extending ob- 
liquely from the second lumbar vertebra 
on the left side to the right sacro-iliac 
region. The free mesentery is covered on 
both sides by the peritoneal lining; the 
attached one, on its anterior surface only. 
Variations in the four major processes 
involved in this embryonic change (migra- 
tion, rotation, descent, and fixation) may 
occur by excess or defect. It is impossible 
to cite all the current developmental 
anomalies. We shall discuss below those 
most important for the surgeon and the 
clinician. 


Fig. 5. Same as Figure 4. 


Phystology.—The function of the mesen- 


tery is twofold. It obviously serves as a 
medium of lymphatic and blood supply to 
the gut, and it may also be considered as a 
medium for the fixation of the intestines to 
the abdominal wall. The latter function is 
doubtful, in the opinion of Alvarez, who 
asserts that the intestines are floating freely 
in the abdominal cavity. 

At the present status of our knowledge 
the direct visualization of the mesentery is 
impossible. No method has been devised 
which will enable one to recognize the 
vascular structures of the mesentery. 
Even if a suitable opaque medium were 
available, the injection would have to be 
made so near the vital organs as to render 
the procedure dangerous to life. The 
visualization of the peritoneal lining of the 
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mesentery has been attempted and accom- 
plished by several investigators. Held, 
Menville, Pomeranz, and others have in- 
jected colloidal thorium into the abdominal 
cavity of animals, which thorium has been 
retained by the reticulo-endothelial cells, 
thus giving a very good radiographic 
outline of the peritoneal lining of the entire 
abdominal wall and of the mesentery 
(Fig. 1). These experiments demonstrate 
the interrelationship of the lymphatic 
systems of the abdominal cavity and of 
the chest: they also demonstrate the 
practicability of this method in retroperi- 
toneal tumors. The difficulties are, first, 
that the opaque medium is not eliminated, 
and secondly, that the thorium is slightly 
radio-active and, as such, is not suitable for 
human beings. 

I have performed animal experiments, 
using the now available iodide prepara- 
tions such as skiodan, hippuran, and 
others for this purpose. However, after 
intraperitoneal injection of a few cubic 
centimeters of these preparations, the 
absorption was so rapid that for practical 
purposes no proper visualization could be 
accomplished. These experiments will be 
reported in detail at a later date. 

The only available method is the indirect 
study of the mesentery in human beings 
by means of visualization of the intestines 
with a barium meal or a combination of 
barium and air. On radiographic and 
fluoroscopic study of the intestines, one 
should observe the following: (1) Distri- 
bution of gas in the abdomen; (2) posi- 
tion of the gut in various views; (3) passive 
mobility on palpation; (4) motility; (5) 
topical relationship of the gut with the 
other abdominal organs (kidneys, liver, 
and spleen), also in the lateral view if 
necessary; (6) correlation of the roentgen 
symptoms with the type of individual. 

Congenital Anomalies—A knowledge of 
intra-abdominal malformations is impor- 
tant both to the surgeon and to the in- 
ternist. For example, the pre-operative 
knowledge of a non-rotated cecum situated 
high under the liver, in a case of an acute 
appendicitis, may be instrumental in sav- 
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Fig. 6. Same as Figures 4 and 5. 


ing the life of the patient, as it will shorten 
and simplify the operation. Many au- 
thors have described the various forms of 
malformation and their clinical and radio- 
logic significance. The most important 
malformation is the mesenterium com- 
mune. This is due to failure of the navel 
loop of the small intestines to rotate: 
it may be the cause of intussusception or 
obstruction, or both. The recognition of 
the varying length of the mesentery by the 
position and passive mobility of the gut 
may be helpful in the localization of pain in 
the abdominal cavity. The roentgen 
symptoms were recently described by 
Kadrnka and others. 

Acquired Anomalies.—These are caused 
by fibrous changes of the mesentery and 
can be due to: (1) Post-operative ad- 
hesions; (2) fibroplastic tuberculous le- 
sions (Figs. 2 and 3); (3) neoplastic 
shrinkage; (4) post-radiation fibrosis. 

Inflammatory Changes——We know that 
the distribution of the gas in the abdomen 
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is a very important diagnostic symptom. 


One should, therefore, try to visualize the 
abdomen in the upright and prone posi- 


Fig. 7. 
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The radiographs (Figs. 4, 5, and 6) reveal 
a small amount of barium filling out the 
rectum and the sigmoid. The sigmoid 


S. P., female baby, 14 months old. Barium enema showing large sharply 


defined defects of the cecum and ascending colon caused by intussusception of ileum 


into the colon. 


tions, and in the postero-anterior and 
lateral views, as it will often enable one to 
localize the point of obstruction. 

Let me cite at this point two cases of 
intussusception in children and one case of 
inflammatory tumor in an adult with their 


respective operative findings. (Courtesy 
of Dr. Weinberg, Dr. Danzis, and the 
X-ray Department of Newark Beth Israel 
Hospital.) 

Case l. Male baby, G. B., three months 
old, became ill less than 48 hours prior to 
the x-ray examination. The abdomen was 
distended. Barium enema was attempted, 
and the fluid regurgitated immediately 
after the injection. The injection was 
repeated with a small catheter, and even 
then the fluid was immediately returned. 


Compare these roentgen symptoms with those of Figures 4, 5, and 6. 


extended upward toward the mid-line and 
showed obstruction in its upper end, ap- 
parently due to gas compression. The 
right and left sides of the abdomen showed 
several overlapping widened loops of the 
gut filled with gas. The radiologic diagno- 
sis was as follows: Probable intussuscep- 
tion of the ileum into the colon up to the 
transverse colon, with compression of the 
sigmoid. 

Operative Findings by Dr. Danzis.—Free 
fluid in the peritoneal cavity. A large 
sausage-shaped tumor (right side) con- 
sisting of the ileum, cecum, and appendix, 
which were intussuscepted into the ascend- 
ing and transverse colons, filled up the 
entire transverse colon to the splenic 
flexure. 
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Fig. 8. A. E., male, 60 years old. Barium 
enema showing poor, feather-like filling of the 
ascending colon. The palpable mass is outlined 
at the region of the iliac fossa. 


Female baby, S. P., 14 months 
old, ill for 24 hours prior to the x-ray ex- 


Case 2. 


amination. Barium enema (Fig. 7) 
showed good filling of the entire colon 
up to the ascending colon. The cecum 
and ascending colon showed a sharply 
defined defect, around which the barium 
flowed to reach the proximal end of the 
colon. The x-ray diagnosis was: Intus- 
susception of the ileum into the ascending 
colon. 

Operative Findings by Dr. Danzis.—The 
ileum, 18 inches from the ileocecal junc- 
tion, was intussuscepted into itself. The 
intussuscepted portion was then intus- 
suscepted into the cecum, reaching as far 
as the hepatic flexure of the colon. At 
this point there was a small segment of 
the ileum markedly indurated, forming a 
constriction ring, and the serosa, at that 
area, was deeply injected. There was a 
chain of enlarged glands at the ileocecal 
junction. 
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Fig. 9. Same case as Figure 8. Air inflation of the 


colon. 


Case 3. Male, A. E., 60 years old, had 
an attack of appendicitis two weeks prior 
to the x-ray examination. On palpation 
one could find a large mass in the right 
lower quadrant about three inches in 
diameter, resilient, not freely movable, and 
not tender to pressure. Barium enema 
(Fig. 8) revealed multiple diverticula of the 
entire colon. The barium fluid reached 
the ascending colon without difficulty: 
at that point the colon and cecum were 
narrow, feather-like in appearance, and 
incompletely filled. Some of the barium 
passed into the terminal ileum. The 
cecum showed a high fixation. The in- 
flation of air (Fig. 9) and the subsequent 
oral meal (Fig. 10) gave the same findings. 
The terminal ileal loop was better vis- 
ualized by the oral meal and appeared to 
be partly compressed and fixed. 

Operative Findings by Dr. Dwyer.—The 
palpable mass on the right side consisted 
of the terminal ileum loops, the cecum and 
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ascending colon being matted together by 
extensive and apparently not very old 
adhesions. The serosa of the gut and of 
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x-ray symptoms, therefore, resemble those 
of inflammatory ileus, recognized by the 
distribution of gas, horizontal levels, ete. 


Fig. 10. Same case as Figures 8 and 9. Oral barium meal shows better 


filling of the terminal ileal loops, cecum, and ascending colon. 


The latter shows 


high fixation and has a feather-like appearance, indicating an inflammatory 


process. 


the mesentery was injected. The appen- 
dix was adherent to the cecum, markedly 
thickened, and somewhat injected. After 
separating the adhesions, the entire mass 
dissolved itself into the respective loops 
described above. 

All three patients made uneventful 
recoveries. 

In mesenteric thrombosis the clinical 
symptoms result from the defective blood 
supply which causes paralytic ileus. The 


Neoplastic Changes.—Primary tumors of 
the mesentery are rare and are seldom 
diagnosed pre-operatively by means of the 


x-ray examination. I had an occasion to 
examine the following case of mesenteric 
cyst, reported through the courtesy of 
Dr. Greenfield and Dr. Nash, and the X- 
ray and the Pathologic departments of the 
Newark Beth Israel Hospital. 

Case 4. M. B., male, 28 years old, 
was sent to the hospital for observation, 
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Fig. 11. M. B., male, 38 years old. Sketch of 
barium enema reproduced from the original films, 
showing the displacement of the main parts of the 
colon, due to the cystic growth of the mesocolon 
and mesosigmoid. Mesenteric cyst. 


after complaining for the last 18 months 
of becoming stout, gaining weight, and 
of an enlargement of his abdomen. I 
examined the patient in the fluoroscopic 
room. The abdomen was very large, 
measuring about fourteen inches in diame- 
ter, and showed the presence of encapsu- 
lated fluid. The barium enema showed no 
defects of the colon, but did indicate 
marked displacement of each of its seg- 
ments in different directions, 7.e., the sig- 
moid was displaced to the left side, the 
transverse colon, upward, and the ascend- 
ing colon to the right side. This indicated 
a mass situated probably in the mesentery 
(mesocolon and mesosigmoid) showing an 
expansive growth (Fig. 11). From this 
examination, I suggested that the tumor 
was probably due to a mesenteric cyst. 
Operative Findings by Dr. Greenfield.— 
The abdomen was uniformly enlarged. 
On opening the peritoneum, there was 
found a large fluctuating mass (Fig. 12) 
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Fig. 12. Photograph of the anatomic specimen 
of the mesenteric cyst wall. 


which filled out the entire abdominal 
cavity, with the omentum attached to its 
anterior surface. This mass originated 
from the mesentery and contained a large 
amount (1 liter) of serosanguinous fluid, 
cheesy material, and clotted: blood. An- 
other small cyst within the larger one con- 
tained a moderate amount of yellowish 
fluid resembling pus. 

Microscopic Diagnosis.—A very vascular 
fibromyxoma of the mesentery was found, 
with cystic degeneration and chronic in- 
fection (Figs. 12 and 14). 

Neoplastic Changes.—Secondary neo- 
plastic changes of the mesentery may be 
due to primary intestinal growth or to a 
general peritoneal infiltration (ovarian 
tumors). 

Case 5. Male, T. C., 50 years old, com- 
plained of some loss of weight and the 
presence of a mass in the right lower quad- 
rant. One year prior to the examination 
an appendectomy had been performed. 
On palpation, a movable mass, not tender 
to pressure and about three inches in 
diameter, could be noted in the right lower 
quadrant. Barium enema showed an ir- 
regular narrowing of the sigmoid—it was 
pulled over to the right side (Fig. 15). 
This defect of the sigmoid measured about 
two and a half inches in length. At the 
same time one could notice the defect 
of the cecum. The air inflation after the 
barium enema showed normal ruge of the 
sigmoid, indicating that the tumor was 
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located at the ileocecal region and grew 
around the sigmoid. 
Operative Findings——The tumor in- 


Fig. 13. Photomicrograph of the 
wall of the cyst, showing many fibro- 
blasts and round-cell infiltrations. 


volved the cecum, terminal ileum loop, and 
the sigmoid which was adherent to the 
mass. The mucous membrane of the latter 
was normal. 

Microscopic Diagnosis —The gelatinous 
type of carcinoma probably originated 
from the cecum. 

Case 6. Male, C. R., 55 years old, in 
good general physical condition, gave a 
history of the passage of bloody stools on 
one occasion, about two weeks prior to the 
examination. The x-ray examination with 
the barium meal revealed no defects, 
nor did two examinations by means of 
barium enemas. No mass was palpable 
in the abdomen. At a third examination 
of the colon by means of barium and air? 
(Fig. 16), a small defect measuring about 
one and a quarter inch in length could be 
noted in the right lower quadrant at the 
level of the iliac fossa. Even then, only a 
small resistance was palpable at that 
region and no tenderness could be elicited. 


2 All of these examinations were carried out within a 
week. 
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Radiologic Diagnosis.—Early neoplastic 
tumor of the sigmoid. 
Operative Findings by Dr. Haussling —A 


Fig. 14. Photomicrograph of the 
wall of the cyst, showing areas of 
myxomatous degeneration. 


small mass measuring about one and one- 
half inches in length, was found in the 
sigmoid which was pulled through a left 
abdominal incision. Two glands were 
palpable, one in the mesentery and the 
other next to the abdominal aorta. 

Microscopic Findings.—Adenocarcinoma 
of the sigmoid. 

Comments.—I wish to emphasize the 
necessity of differentiating the inflamma- 
tory from the neoplastic changes in the 
mesentery. Any inflammatory lesion, 
whether due to infection, non-obstructive 
ileus, or intussusception, shows radio- 
graphically a feather-like appearance of 
the nearby gut. In a neoplastic change of 
the mesentery, no roentgen symptoms can 
be observed except for the defects of the 
corresponding gut. This principal differ- 
ence should be kept in mind when inter- 
preting the films. 

Mesenteric Calcifications.—One very often 
finds calcific deposits in the abdomen 
in the course of general routine examina- 
tions for disease of the genito-urinary 
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tract. These calcific deposits should be 


differentiated by the following: (1) Loca- 
tion in the antero-posterior and lateral 


Fig. 15. 
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grouped together. Urinary calculi are 
more solid in appearance and are pro- 
jected in the course of the genito-urinary 


T. C., male, 50 years old. Barium enema shows filling defects 


of the cecum and sigmoid. Mass outlined. The ragged appearance of the 
defect, and the subsequent visualization of normal rugze of the mucous mem- 
brane of the sigmoid, indicated an infiltration around the wall of the sigmoid. 
Operative diagnosis: Gelatinous carcinoma of the cecum growing around the 


sigmoid. 


positions; (2) mobility on palpation under 
the screen; (3) radiographic appearance. 
The mesenteric calcifications are situated 
laterally and anteriorly in relation to the 


spine: as a rule they have a glandular 
appearance, are irregularly calcified, and 
consist of multiple calcium deposits 


tract. In the lateral view, the pelvic cal- 
culi are projected on the body of the second 
lumbar vertebra. Calcified cartilages are 
situated in the upper abdomen and con- 
sist of two parallel, faintly calcified 
shadows. Vascular calcifications are also 
uniform but of lesser density and are’situ- 
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these findings and include them in his 
report. 

2. The direct visualization of the peri- 
toneal lining and of the mesentery by 


ated in the anatomic course of the vessels. 
In the lateral view, two lines of linear, 
widely separated calcifications indicate 
atheroma of the abdominal aorta. 


Fig. 16. C. R., male, 55 years old. Barium and air inflation, showing a 
small canalized defect of the sigmoid about one inch long. The sigmoid was 
displaced to the right side, indicating a long mesosigmoid. Pre-operative diag- 
nosis: Early, probably malignant, newgrowth of the sigmoid. Operative find 
ings: Adenocarcinoma of the sigmoid. 


CONCLUSIONS 


1. Prior to surgery, the indirect symp- 
toms obtained by the visualization of the 
gastro-intestinal tract are most impor- 
tant for the diagnosis of mesenteric pa- 
thology. This is of particular significance 
in congenital anomalies. The radiologist, 
therefore, should pay more attention to 


means of an opaque medium—thoro- 


trast—is successful in animals. In human 
beings this is impractical only because of 
the lack of a suitable opaque medium. 
Thorotrast is not applicable to human 
beings because of its late radio-activity, 
although it could be used in proved 
malignant lesions of the abdominal cavity. 

3. The radiographic differentiation of 
the inflammatory and neoplastic lesions of 
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the mesentery has been emphasized. An 
inflammatory process of the mesentery 
is indicated by the feather-like appearance 
of the corresponding segments of the in- 


testines. 

I am indebted to Dr. H. S. Martland for 
his kind help in the preparation of the 
reproductions necessary for this paper. 
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A DIAPHRAGM AND PLATE DIVIDER FOR CHEST 
ROENTGENOGRAPHY 


By CLARENCE J. ZINTHEO, Jr., B.Sc., Richmond Highlands, Washington 
Radiograpker at the Firland Sanatorium, Richmond Highlands, Washington 


=HE usefulness of cones on most 

radiographic work is quite generally 

appreciated. However, on chest roent- 
genograms many laboratories do not use 
any device to limit the beam of incident 
radiation, partly because a diaphragm of 
the proper size and shape is not usually 
available and partly because the large 
amount which the density caused by 
scattered radiation adds to the total den- 
sity of the film is not widely known. 
Wilsey. (2) has recently indicated that, 
in making a chest roentgenogram, scattered 
radiation may amount to 50 per cent or 
more of the total radiation reaching the 
film. In an earlier work (3) he found that, 
aside from the use of a Potter-Bucky dia- 
phragm, scattered radiation from a given 
body could be reduced, and the quality of 
the resulting roentgenogram improved 
most efficiently by decreasing the area of 
exposure with cones and similar dia- 
phragms. Test plates on chests taken 
here with a proper shield and compared 
with otherwise identical exposures of the 
same patients taken without the diaphragm 
show a definite improvement which might 
best be described as a cleaner film of 
slightly more contrast. 

A recent paper by Dr. Rhinehart (1) 
called attention to the fact that the size 
and shape of the opening of the diaphragm 
should be such that the film exposed is 
just covered. Therefore, a sheet of one- 
eighth of an inch of lead should have a 
rectangular opening cut into it of such 
dimensions that, when it is placed in the 
proper filter slot of the tube stand, the 
beam of rays will no more than cover a 
14 X 17 cassette at the distance used 
(Fig. 1). Conditions are not the same in 
different laboratories and so the exact 
dimensions of the opening will vary, but 
they may be easily computed with the aid 





_ Diaphragm for chest roentgenography 
mounted in position. 


Fig. 1. 


of Figure 4. The size of the opening in the 
shield P is given by the equation P = 
I 3 where J is the dimension of the film 
covered, F is the focal-film distance, and D 
is the distance from the focal spot to the 
face of the shield nearest the film. Thus if 
the focal-film distance is 60 inches and it is 
7'/, inches from the focal spot to the 
shield, an opening of 19/5,  2°/«4 inches 
will just cover a 14 X 17 film. An inch or 
so margin to spare should be left around 
the film—the portal might be cut to 
1?/s. X 2%/x inches. Such an opening 
might seem very small to expose all of such 
a large film, but it will be found to be 
correct in actual practice. 
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Fig. 2. Plate divider used in combination with 
the diaphragm to permit unlike technics to each 
hemithorax. 


The sheet of lead is mounted upon a 
piece of plywood in such a position that 
when it is pushed all the way in to the filter 
stop the center of the opening is exactly 
on the line of the central ray to the mid- 
point of the film. Under this condition 
merely to be sure the tube is pointed 
correctly, i.e., that the central ray is 
directed to the center of, and is normal to, 
the film, assures that the coverage is 
correct. Experience has indicated that a 
sheet of lead cut to the proper size but not 
mounted on a wood backing is unprotected 
from a small amount of banging around, 
which sooner or later destroys the neces- 
sary accuracy of alignment and position. 

The Exposure Divider.—Quite often it is 
desirable and even necessary to utilize a 
different quality of radiation on one side of 
the chest than on the other. Thickened 
pleura on old pneumothorax and other 
cases, deficient aeration in phrenicotomy 
with compensatory contra-lateral emphy- 
sema, and other conditions may require a 
small change in roentgen-ray quality to 
obtain the best roentgenogram of each 
lung, while thoracoplasties, atelectatic 
lungs and many other conditions require a 
comparatively heavy penetration to dem- 
onstrate underlying conditions. In the 
former class of cases a compromise technic 
is often adopted for a single exposure, 





Fig. 3. An example of the use of the plate di- 
vider in which the left lung was radiographed with 
a penetration of 14 K.V. higher than the right. 
Note the difference in shoulder and neck shadows 
and the absence of any line of division. 


resulting in a plate which on the one side is 
a bit too dark and on the other too light. 
With the latter, two plates are often taken, 
one with a heavy technic for the dense side 
and the other with a lighter exposure for 
the more normal condition, in which case 
one-half of each plate is of no use and 
represents an economic loss. Though this 
may be mitigated by cutting a film down 
the middle (or using 7 X 17 films) and 
exposing each half separately to its proper 
technic, the handling of the parts.in pro- 
cessing, viewing, and filing is bothersome. 
By using a plate divider such as that shown 
in Figure 2 mounted in the second filter 
slot of the tube stand and in combination 
with the chest shield described above, the 
proper technic for each hemithorax may be 
exposed to a single film without affecting 
the other half. 

A strip of sheet lead sufficiently wide to 
cover something more than half the width 
of the opening in the chest shield, and 
whose edges are exactly parallel, is care- 
fully mounted on a piece of plywood per- 
pendicular to the bottom edge. The 
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position is such that when the right end of 


the wood. mounting is butted to the filter 
stop in the tube stand, the left edge is 
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In use, the divider is positioned with the 
notch butted to the clip and the exposure 
of the left lung made, the transformer con- 


Film 














Fig. 4. 
opening. 


exactly, opposite the median line of the 
shield opening or very slightly to the right 
of this line. A small notch is then cut in 
the wood so that when the device is drawn 
out and butted to the clip (seen at the 
upper left-hand corner of the chest shield 
in Figure 1) or other similar stop, the right 
edge of the lead is exactly opposite the 
median line of the shield opening or very 
slightly to the left of it. 

By making the edges come slightly to the 
right and left of the median line an overlap 
of exposure on the chest plate is obtained 
which should be not wider than one inch. 
With the patient properly placed, the 
division of technic is obtained on the spine 
and mediastinum where the double ex- 
posure caused by the slight overlap on the 
film seems to be an advantage. Figure 3 
shows the results of using the divider on a 
thoracoplasty case in which a penetration 
of 14 K.V. more was used on the side 
operated upon. Notice that no line of 
demarcation between the two exposure 
technics can be seen. The difference in 
penetration is demonstrated in the repro- 
duction by the appearance of opposite 
sides of the neck and the bones of the 
shoulder. 





Geometrical arrangement for computing the size of the diaphragm 


trols are changed, the divider pulled up to 
the stop by a string leading to the control 
booth, and the exposure of the right lung is 
made. It is found entirely practicable to 
make both exposures and change the 
controls while the patient holds the one 
breath, with a total elapsed time of about 
five seconds being all that is required. 
When a magnetic stereo trip is available 
on the tube stand it may sometimes be 
adapted to shift the divider. 

Some measurements on the transmission 
of roentgen rays produced by the potential 
commonly used for chest work through one- 
quarter inch, 3 ply fir wood, showed a 
decrease in otherwise unfiltered radiation 
of 43 per cent in intensity and a change in 
effective wave length corresponding to 
filtration with 0.28 mm. aluminum. To 
eliminate this change, portals of sufficient 
size must be cut in the wood supports of 
both the chest shields and plate divider. 
A piece of black paper over the opening of 
the chest shield serves to cut off the visible 
light and prevent a possible sudden start 
by an unwary patient from the reflected 
flash of the exposure. 
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SUMMARY 


1. A shield or diaphragm and _ its 
method of preparation is described for use 
in chest roentgenography. Comparison of 
otherwise identical plates made with and 
without the shield indicate that its use 
results in a definite improvement. 

2. A divider is described which permits 
independent use of different exposure 
technics on each half of a chest film. 


REFERENCES 


(1) Rutnenart, D. A.: The Use of Cones and 
Diaphragms in Roentgenography. X-ray Technician, 
January, 1934, 5, 105-109. 

(2) Wrsey, R. B.: The Physical Foundations of 
Chest Roentgenography, Part III. Am. Jour. Roent- 
genol. and Rad. Ther., 1933, 30, 523-528. 

(3) IpEem: The Intensity of Scattered X-rays in 
Radiography. Am. Jour. Roentgenol., 1921, 8, 328. 

(4) IpEm: The Effects of Scattered X-rays in 
Radiography. Am. Jour. Roentgenol., 1921, 8, 537. 

(5) Ipem: The Efficiency of the Bucky Diaphragm 
Principle. Am. Jour. Roentgenol., 1922, 9, 58. 








SOLITARY CYSTS OF THE KIDNEY’ 


By CHARLES C. HIGGINS, M.D., and EDWARD J. LAVIN, M.D., Cleveland Clinic, 
Cleveland, Ohio 


==SHE causative factors involved in the 
] production of solitary cysts of the 

kidney have been subject to con- 
siderable discussion for a long period of 
time. Cysts of the kidney in general have 
long been recognized by anatomists. In 
fact, they were described by Fabry of 
Hilden who died in 1624, and have been 
studied by other distinguished anatomists, 
including Willis and Morgagni. However, 
the exact etiology has never been satis- 
factorily determined. 

Etiologic Theories —One etiologic theory 
explains the development of the cyst on the 
basis of a mechanical blockage of the 
collecting tubules, with subsequent retro- 
dilatation. Other authors contend that it 
is due to a retention incident to interstitial 
nephritis. A third theory states that the 


cyst may be caused by a persistence of the 
“anlagen or rudiments of uriniferous tu- 
bules in the vesicular phase of development 


and their later expansion.”’ Still another 
hypothesis is that failure of the S-shaped 
anlagen of uriniferous tubules to unite 
with the straight collecting ducts may be 
the causative factor. The failure of the 
uriniferous tubules to join the collecting 
ducts of higher orders (later generations) 
after having become detached from such 
ducts of a lower order is also considered as 
involved in the production of cysts. The 
belated appearance of disconnected cavi- 
ties in a uriniferous tubule which had re- 
mained solid during its formation has also 
been presented as an instrumental factor. 
Finally, the secondary compression of 
collecting or secretory tubules caused by 
local inflammatory processes, as congenital 
syphilis, is considered by others to offer a 
satisfactory explanation for the production 
of cysts. 

Recently, Hepler (1) has experimentally 
produced such cysts in the kidney of a 


1 Received for publication Oct. 17, 1934. 


rabbit by fulgurating a papilla and ligating 
the artery which supplied the same pyra- 
mid. He thus produced an obstruction to 
urinary secretion and an anemia of the 
obstructed secretory tissue. 

Symptomatology—In many cases, the 
cyst is relatively small and does not inter- 
fere with renal function, and hence pro- 
duces no symptoms. In such instances, 
the finding of the cyst is coincidental at 
necropsy. When the cyst enlarges it may 
attain sufficient size to exert pressure on 
adjacent organs, or the presence of a mass 
may be noted by the patient. Occasion- 
ally a dull dragging or aching in the loin or 
hypochondrium may be experienced. As 
a general rule, urinary symptoms do not 
predominate, although in rare instances 
hematuria has been reported. 

Diagnosis.—As_ stated previously, the 
small cysts are asymptomatic; no symp- 
toms referable to the urinary tract occur 
and their presence is not suspected. The 
larger cysts are usually confused with 
hydronephrosis, polycystic kidney, ovarian 
cysts, and occasionally renal neoplasm. 

The roentgenogram may show the out- 
line of the cyst, especially if it arises from 
the lower pole of the kidney and has at- 
tained moderate size. A bulging of the 
cyst into the renal pelvis, producing a de- 
formity, has been reported in some cases in 
the literature. In certain cases in which 
the cyst is quite large, a definite difference 
in density between the cyst and the kidney 
can be demonstrated on the roentgeno- 
gram. 

In a previous communication, a case was 
reported of a large solitary cyst of the upper 
pole of the kidney which produced down- 
ward displacement of the kidney and also 
definite displacement of the colon. In this 
instance a difference in density between 
the cyst and the kidney was noted roent- 
genographically. The findings on the 
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Fig. 1. Urogram showing a large globular en- 
largement of the lower pole of the right kidney, and 
compressing the kidney pelvis above and the ureter 
toward the midline, diagnosed as solitary cyst of the 
right kidney. 


pyelogram, therefore, depend on the size of 
the cyst, its origin, and the direction in 
which it grows. 

In making the differential diagnosis, 
hydronephrosis, renal neoplasm, and poly- 
cystic kidney can usually be eliminated by 
pyelography, and pelvic examination is of 
value in ruling out an ovarian cyst with a 
long pedicle. 

Hydrops of the gall bladder and other 
lesions of the gastro-intestinal tract must 
also be considered. A complete roentgeno- 
graphic examination, including cholecys- 
tography, can be used to eliminate these 
conditions. 

Pathology.—Beyond the limits of the 
kidney the cyst wall is usually quite thin; 
in some instances, it may even be trans- 
parent. On the other hand, the cyst wall 
may be quite thick or even semicartilage- 


Pyelogram of the left kidney showing a 
large solitary cyst of the lower pole. 


Fig. 2. 


nous and cases have been reported of calci- 
fication of the cyst wall. Blood vessels 
which are branches of the renal vessels may 
be seen coursing on its surface. 

The fluid content of the cyst is usually 
colorless, quite clear, and as a rule urinary 
constituents are absent; traces of albumin 
are occasionally present. When hemor- 
rhage into the cyst occurs, the fluid assumes 
a bloody appearance, and subsequently 
thick colloid masses may form. The cyst 
wall is closely related to the renal paren- 
chyma and a clear line of demarcation is 
difficult to perceive in some instances. 
The renal tissue contiguous to the cyst may 
present microscopic changes due to pres- 
sure, and atrophic changes in the cells may 
occur. However, the kidney as a whole 
retains its normal appearance grossly and 
microscopically. 

Treatment.—Various types of treatment 
have been used in the surgical management 
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of this condition. These include incision 
and suture, nephrectomy and excision of 
the cyst. 

1. Incision and suture of the cyst wall 
to the skin (marsupialization) has been 
advocated by some surgeons. In this 
procedure the cyst is incised and the edges 
of the cyst are then sutured to the skin 
margin. This procedure is fraught with 
danger, attended by unsatisfactory end- 
results, which include the production of an 
intractable fistula. In view of the excel- 
lent results secured by other surgical pro- 
cedures, we believe that this operation 
should never be performed. 

2. Nephrectomy has also had its advo- 
cates. Although in the past the kidney 
has been sacrificed frequently, in recent 
years the tendency has been toward more 
conservative treatment. It is conceivable 
that the cyst might attain sufficient size, 
and be so situated that a conservative 
procedure could not be instituted, but this 
is most unusual. In the presence of a co- 


existing lesion of the kidney, such as 
tumor, tuberculosis, or calculi which has 


caused destruction of the renal paren- 
chyma, nephrectomy probably is neces- 
sary. 

In our series of cases at the Cleveland 
Clinic, there has been only one instance in 
which nephrectomy was required for the 
removal of a solitary renal cyst diagnosed 
pre-operatively. This patient was a child 
who had an enormous cyst and the remain- 
ing functioning portion of the kidney was 
so small that it was thought best to remove 
it. In two other cases (Cases 2 and 3, 
reported here) the kidney has been re- 
moved under the impression that the lesion 
was a neoplasm. 

3. Conservative renal surgery is es- 
pecially applicable in the treatment of 
solitary cysts of the kidney. An extra- 
peritoneal approach affords excellent ex- 
posure and is preferable to the intra- 
abdominal route. The cyst wall, although 
independent of the kidney capsule, is very 
adherent to it. In some cases by careful 
dissection the cyst can be removed from 
the kidney without removing a small 
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wedge of kidney parenchyma. In many 
cases, however, the removal of a small 
wedge of the kidney is necessary in order to 
insure removal of all the secreting surface 
of the cyst itself. 

The usual kidney incision is made and 
control of bleeding is secured by digital 
compression of the renal vessels. By a 
slight release of pressure, spurting vessels 
may be ligated or controlled by electro- 
coagulation. The wedge-shaped margin 
of the renal parenchyma is easily reap- 
proximated by mattress sutures of chromic 
catgut. 


CASE REPORTS 


Case 1. The patient, male, aged 58 
years, entered the Clinic on Oct. 15, 1931, 
complaining of pain in the back, frequency 
of urination, and pain in the right kidney 
region. His urinary symptoms dated back 
two or three years when he first noted 
nocturia and frequency. One year later, 
he had begun to complain of a constant 
pain in the lower back and right kidney 
area. The pain was occasionally sharp 
and radiated down the inner aspect of the 
thigh. For two months the scrotum had 
been considerably swollen. 

When he was examined, he said that he 
was voiding every two hours during the 
night, but not so frequently during the 
day. The urine caused considerable burn- 
ing and he passed only small amounts at a 
time. Hesitancy and diminution in the 
size of the stream had been progressive, 
and he was annoyed with considerable 
terminal dribbling. He had lost 28 pounds 
during the last six months. Dyspnea, and 
edema of the feet had been present for 
several years and recently had become 
more pronounced. 

The man had had the usual childhood 
diseases and pneumonia at the age of 
twelve years. He said that his mother 
died of heart disease and that the cause of 
his father’s death was unknown. 

The patient was emaciated and cachec- 
tic. Inthe left supraclavicular space, there 
was a large, hard, fixed gland, which was 
not tender. The lungs were resonant 
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Fig. 3. Urogram showing a normal left 
kidney pelvis. The right kidney shows hy- 
dronephrosis of the cephalic portion of the pelvis, 
with a large circumscribed tumor mass at the 
lower pole of the kidney characteristic of a soli- 
tary cyst. 


throughout, but there were many. crackling 


rales at both bases. The heart was 
slightly enlarged to the left, but no thrill 
or murmur was heard. The abdomen was 
scaphoid, and the liver edge was palpable. 
Both legs were edematous, with varicose 
veins. The scrotum was also swollen and 
edematous. The prostate was enlarged, 
stony hard, and fixed. 

A roentgenogram of the spine showed a 
metastatic malignancy of the second and 
third lumbar vertebre, with rather marked 
destruction. The urine was normal except 
for the presence of a trace of albumin and 
red blood cells two plus. The phenol- 
sulphone-phthalein test showed 30 per 
cent return of the dye the first hour and 25 
per cent the second hour. There were 
4,310,000 red blood cells, 78 per cent 
hemoglobin, and 11,600 leukocytes. The 
blood sugar was 88 mgm. per cent and 
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Fig. 4. Bilateral pyelogram showing an anomalous 


kidney on the left containing a solitary cyst. 


the blood urea 27 mgm. per cent. The 
blood Wassermann reaction was negative. 

The diagnosis was carcinoma of the 
prostate with widespread metastasis, es- 
pecially to the spine. 

The patient was hospitalized and roent- 
gen-ray therapy was instituted. One week 
later he died and the following. findings 
were noted at autopsy: (1) adenocarci- 
noma of the prostate with metastases to 
spine, lungs, bronchial nodes, peri-aortic 
nodes; (2) hypertrophy and dilatation of 
the heart; (8) hydrothorax (left); (4) 
small cysts of the spleen; (5) a large 
solitary cyst of the left kidney, and (6) a 
small cyst of the left lobe of the liver. 

The left kidney weighed 450 grams and 
measured 17 X 6 X 4 centimeters. There 
was a solitary cyst 6 cm. in diameter at the 
upper pole of the kidney which contained 
clear fluid. The parenchyma of the kidney 
appeared normal grossly. 

In this case no symptoms were present 
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relating to the cyst which was merely a 
coincidental finding at autopsy. The pres- 
ence of a small cyst of the spleen and of 
the left lobe of the liver were interesting 
coincidental findings. 

Case 2. The patient, male, aged 42 
years, entered the Clinic on April 27, 1931, 
because of blood in the urine, the hema- 
turia having appeared: fourteen months 
previously. At that time he had been 
subjected to a cystoscopic examination 
elsewhere, and blood had been reported 
spurting from the right ureteral orifice. 
No definite diagnosis was made. Three 
months before the patient was admitted to 
the Clinic, a second cystoscopy had been 
performed by another physician, and again 
the diagnosis had not been determined. 
The hematuria had appeared intermit- 
tently and had not been accompanied by 
pain. Two days before admission the 
hematuria had reappeared and had per- 
sisted, and this time it was associated with 
pain in the region of the right kidney. 

The patient was well nourished and well 
developed. His temperature was 98.6° 
F., the pulse rate 74, and the blood pressure 
115 systolic, 75 diastolic. The right kid- 
ney was not palpable and a roentgenogram 
of the kidneys, ureters, and bladder showed 
no abnormality. The cystoscopic ex- 
amination was difficult because of a small 
meatus. No gross bleeding was noted 
although the bladder urine was bloody. 
A Garceau catheter was passed a short 
distance up the right ureter. The urine 
collected was bloody and was sent to the 
laboratory for study. The pyelogram of 
the right kidney showed a large pelvis 
with a filling defect in the upper calyx 
which was attributed to the probable 
presence of pyelitis with the possibility of 
calculus or a tumor in the upper calyx. 

The catheterized specimen of urine from 
the right kidney showed a few white blood 
cells, many red blood cells, and no tubercle 
bacilli. The catheterized specimen from 
the left kidney was normal. 

The blood count showed 4,960,000 red 
blood cells, 97 per cent hemoglobin, and 
6,400 white blood cells. The blood sugar 


was 95 mgm. per cent and the blood urea 
27 mgm. per cent. The non-protein nitro- 
gen was 33.6. The blood Wassermann 
reaction was negative. Urine examination 
revealed a faint trace of albumin, one 
plus white blood cells, and three plus red 
blood cells. 

A diagnosis of tumor of the right kidney 
was made and a nephrectomy performed 
on May 1, 1931. The patient’s convales- 
cence following this procedure was un- 
eventful. 

The right kidney weighed 155 grams 
and measured 11.5 X 6 X 3.5 centimeters. 
The capsule stripped readily and the 
kidney was reddish-brown in colcr, with 
remnants of fetal lobulations. There were 
small areas of scarring over the cortex of 
the kidney. In the upper pole and on the 
medial surface there was an elevated, 
thin-walled, grayish-white cystic area meas- 
uring 2 cm. in diameter. The cyst con- 
tained a brownish fluid. 

Longitudinal section through the kidney 
showed that the cortex and medulla were 
well differentiated. The depth of the 
cortex averaged 8 mm. and of the medulla 
15 mm.; the pyramids were distinct. 
The upper calyx was dilated and the mu- 
cosa of the pelvis underlying the cystic 
area was reddened, thickened, and puck- 
ered. The remaining mucosa showed 
small punctiform hemorrhages and rough- 
ening of the mucosa. The gross and 
microscopic diagnosis was solitary cyst and 
chronic pyelitis of the right kidney. 

This case is of interest especially from 
the diagnostic standpoint. The pyelo- 
gram was suggestive of a tumor of the 
upper pole of the kidney and a definite 
diagnosis was not established until neph- 
rectomy had been performed. An addi- 
tional point of interest was that this cyst 
contained bloody fluid in contrast to the 
clear fluid usually found in the solitary 
cysts of the kidney. 

Case 3. A man, aged 50) years, came to 
the Clinic May 7, 1934, to seek relief from 
kidney colic. One year before he had 
experienced a sudden severe pain in the 
left kidney region radiating into the left 
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groin. Three months later, he had ex- 
perienced a second attack of more severe 
pain which again radiated to the left groin. 
This was associated with nausea and 
vomiting, so severe that a hypodermic of 
morphine had been administered to relieve 
the pain. One week before admission he 
had another attack which was not so 
severe as the previous ones. At the time 
he was examined he complained of a con- 
stant aching in his left side. No gross 
hematuria had been noted and he had 
never passed a stone or gravel in his urine. 
His family physician had told him that 
casts and pus were present in the urine and 
had prescribed a low protein diet for him. 

The patient was well developed and 
nourished. His temperature was 98.6° F., 
the pulse rate 80, and the blood pressure 
125 systolic, 80 diastolic. A roentgeno- 
gram of the kidneys, ureters, and bladder 
revealed a small stone in the pelvis of the 
right kidney. 

The cystoscope was introduced with fair 
ease. There was no residual urine and no 
Both ureters 


abnormality in the bladder. 
were catheterized without difficulty. The 
specimen of urine from the left kidney 
contained considerable blood, while that 


from the right kidney was clear. A bi- 
lateral pyelogram was done. The right 
kidney appeared normal and the stone 
which showed on the roentgenogram was 
obscured by the pyelographic medium. 
The left kidney showed a deformity of the 
pelvis and upper calyx. It was thought 
that this might be produced by a tumor, 
probably a hypernephroma. 

Laboratory Data.—The blood count 
showed 4,990,000 red blood cells, with 91 
per cent hemoglobin, and 7,400 white 
blood cells. The blood sugar was 78 mgm. 
per cent and blood urea 48 mgm. per cent. 
The urine contained a faint trace of albu- 
min, occasional red blood cells, and oc- 
casional white blood cells. The Wasser- 
mann reaction was negative. Catheter- 
ized specimen from the right kidney showed 
three plus red blood cells, and one plus 
white blood cells; from the left kidney, 
rare red blood cells and no white blood cells. 
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A diagnosis of tumor of the right kidney 
was made and nephrectomy was _ per- 
formed on May 24, 1934. Convalescence 
was uneventful. The specimen of kidney 
weighed 135 grams and measured 11 X 7 X 
4 centimeters. It contained a large corti- 
cal cyst at the upper pole of the kidney 
which was filled with clear, yellowish fluid. 

This case is of interest from the diag- 
nostic standpoint for careful urologic stud- 
ies pointed toward the presence of a renal 
neoplasm. Another interesting factor in 
this case was that for a period of a year, 
the patient had experienced attacks of pain 
indicative of renal colic. Not until a 
nephrectomy had been performed and the 
specimen incised could the presence of a 
neoplasm be excluded. 

(The accompanying Figures 1 to 4 show 
the roentgenographic findings in cases of 
solitary cyst of the kidney. These cases 
illustrated are not reported in the paper.) 


SUMMARY AND CONCLUSIONS 


1. Three additional cases of solitary 
cysts are added to the series previously 
reported (2). 

2. Solitary cysts probably occur more 
frequently than is apparent from reports 
in the literature. 

3. A roentgenogram may reveal the 
presence of a cyst, especially when it 
attains considerable size and when a 
difference in density between the cyst and 
the renal parenchyma can be noted. 

4. The pyelogram may appear normal 
or the cyst may bulge into the renal pelvis, 
producing a deformity. 

5. Conservative operation with dissee- 
tion of the cyst away from the renal 
parenchyma, or the removal of the cyst 
together with a wedge-shaped portion of 
the pole of the kidney is advisable. 

6. Nephrectomy is rarely necessary 
unless the cyst is associated with renal 
tuberculosis, calculi, or tumor. 
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OBSTETRICAL ROENTGENOGRAPHY 


By JUAN RODRIGUEZ, M.D., Ft. Wayne, Indiana 


==HE demonstration of shadows of fetal 
bones on the roentgenogram is un- 
questionably the most positive sign 
of pregnancy that we have to-day. On 
the other hand, failure to demonstrate a 
fetus on the film does not by any means 


Fig. 1. The patient, at the time of this examina- 
tion, was five months and eleven days pregnant, 
yet no fetal bones are demonstrable. A wide sepa- 
ration of the sacroiliac synchondroses may be seen. 


rule out pregnancy even as late as the 
fifth month, as demonstrated in one of 


our cases reported below. This latter 
condition, however, is the exception rather 
than the rule. 

Fetal bones have been shown as early 
as the third month; they are commonly 
demonstrated by the fourth month, and 
should be shown with very few failures 
by the fifth month. In addition to the 


positive diagnosis of pregnancy, the roent- 
gen ray will determine the presence of a 
multiple pregnancy, the position of the 
fetus, abnormalities of the fetus, and even 
fetal death. Cases of extra-uterine preg- 
nancy (abdominal) at term have been 


Fig. 2. Same case as shown in Figure 1, taken 
amonth later. Fetus may be plainly seen. 


successfully diagnosed by means of roent- 
genographic examinations. 

The films used for the diagnosis of 
pregnancy should be of the best quality, 
the screens should be comparatively new 
and fast, and the patient should have a 
cleansing enema to rid the colon of gas 
and feces. Particularly is this true in 
the early months of pregnancy when we 
are confronted with the problem of de- 
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Fig. 3. A ten-weeks pregnancy. The cranial 
vault and spine may be seen. 


ciding whether a patient is or is not 
pregnant. A Potter-Bucky diaphragm is 
essential. The two standard positions, 
anteroposterior or postero-anterior and 


lateral, are to be preferred in the later 


months. Several modifications of these 
positions have been recommended for 
the purpose of eliminating the confusing 
shadows produced by the sacrum and 
fifth lumbar vertebra. . 

In the last few years obstetrical roent- 
genology has taken a decided impetus, 
judging from the amount of literature on 
the subject. This advance has been due 
to the fact that we have developed in- 
struments of precision, and also because 
the fear of damaging the fetus with the 
x-ray has been allayed to a certain extent. 
The obstetrician of to-day has come to 
realize that the x-ray in competent hands 
is not as dangerous a weapon as it used 
to be during pioneering days, and that a 
good many of the uncertainties with which 
he comes in daily contact can be made 
visual images for him. Our own experi- 
ence has been that whenever the obste- 
trician has encountered a variation from 
the normal he has been the first to advise 
roentgenographic examination for his pa- 
tient. Occasionally we have had patients 
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Fig. 4. Note absence of cranial 


vault. 


Anencephaly. 


who insisted on having roentgenograms 
made, thus showing that the public is 
gradually being educated. 

Although it is the general consensus of 
opinion that a fetus is demonstrable at 
the fifth month, one must not forget the 
fact that this is not always true, as ex- 
emplified in the following case: 

Mrs. W. H., age 31, II-para (Fig. 1 
and 2), was referred to my laboratory on 
June 26, 1933. Her physician told me 
that she was about five months pregnant. 
She had been feeling well up until two 
weeks previous to the examination, when 
she noticed a painful tumor mass in the 
right quadrant, gradually getting larger. 
Her physician wanted to know whether 
or not he was dealing with an extra- 
uterine pregnancy. The patient gave a 
history of an uneventful pregnancy and 
delivery ten years previously. She had 
not felt ‘‘life’’ and she volunteered the 
information that she did not see how she 
could be pregnant, since she and _ her 
husband had been practising birth control 
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Fig. 5. 
after delivery 


Upon 
examination we found a tumor mass, 
round and boggy, reaching to the level of 
the umbilicus, and giving one the im- 
pression of a five-months pregnancy. At- 
tached to this mass, on the right side, was 
another smaller, rounded, tender mass 
about the size of a small fist. A roent- 
genogram failed to reveal the presence of 
any fetal bones and a report was given the 
referring physician that “we could not 
detect the presence of fetal bones at this 
stage.” The patient continued to have 
a great deal of discomfort and this, coupled 
with the negative x-ray findings, in- 
fluenced the surgeon to open the abdomen 
although he was very reluctant to do so, 
and insisted that the patient was pregnant. 
The laparotomy revealed a pregnant uterus 
with a fibroid on its right lateral wall. 
The patient made an uneventful recovery 
after the myomectomy and, at my in- 


with “‘medicines and appliances.”’ 


Anteroposterior view of anencephalic monster 
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Fig.6. Lateral view of same anencephalic 


monster. 


sistance she came to my laboratory for 
another roentgenogram about a month 
after the first one. This time we demon- 
strated the fetus. She was delivered on 
Oct. 15, 1933—the first x-ray examination 
had been made on June 26, 1935. In 
other words, she was five months, eleven 
days, pregnant when I first examined her 
and yet we could not visualize the fetus. 
In contrast with the above case, we 
were able to demonstrate a pregnancy at 
about the tenth week (Fig. 3) in a primi- 
para 23 years old. Undoubtedly calcium 
deposition in the fetal bones is variable, 
some cases showing it plainly in ten weeks 
and others going twenty weeks and over 
without any demonstrable traces. It is, 
of course, due to this delayed calcium 
deposition that we have occasional failures 
at the fifth month. 
Anencephaly.—Case (1), in 1917, 
the first to successfully diagnose 


was 
the 
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Fig. 7. Hydrocephalus. Note the enormous 


size of the head. 


presence of anencephaly before birth by 


means of the roentgen ray. Since then 
there have been only 19 more cases re- 
ported. The incidence of this condition, 
five in 1,621 obstetrical cases in the Battle 
Creek Sanitarium (2) from 1916 to 1926, 
leads us to believe that these cases are 
not being reported. Of the five cases 
reported by Case (2), three were diagnosed 
in ntero by means of the x-ray. We have 
had two in the past year and both were 
diagnosed before delivery (Figs. 4, 5, 
and 6). 

Clinically, these cases present certain 
characteristics which will make the ex- 
perienced and careful obstetrician sus- 
picious of the condition. However, we 
must frankly admit that a suspicion is 
not a diagnosis. These cases, with very 
rare exceptions, can be successfully diag- 
nosed long before the onset of labor and 
thus the expectant mother may be saved 
the discomfort of the last few months of 
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Fig. 8. Neglected transverse. Note the semicircle 


formed by the spine. 


pregnancy and the mental anguish which 
she would experience on realizing that the 
child she so carefully and  Jongingly 
arried for nine (perhaps ‘‘stormy’’) 
months is a monster. Now that the 
obstetrician may, without any added 
discomfort to the patient, and without 
any fear of injuring either the mother or 
the fetus, utilize the roentgen ray, it 
seems reasonable to invoke the aid of this 
valuable diagnostic means, especially in 
those cases in which there has been a 
deviation from the normal course of the 
pregnancy. 

The roentgen findings in anencephaly 
are characteristic and leave little doubt 
as to the diagnosis. The absence of the 
cranial vault, which in the unborn fetus 
is the most conspicuous part, is pathog- 
nomonic of this monstrosity. Spina _bi- 
fida, often associated with anencephaly, 
may at times be diagnosed correctly. 
Doub (3), in 1925, was the first to point 
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out the presence of spina bifida on a pre- 
delivery roentgenogram and since then 
others have demonstrated the condition 
in like manner. 

One of our cases of anencephaly (Figs. 
4, 5, and 6) was that of a primipara 27 
years old. She was referred for x-ray 
examination because of an unusually large 
abdomen which had grown very rapidly 
in the previous two or three weeks. She 
was at the time in the eighth month of 
her pregnancy. Roentgenograms revealed 
the presence of an anencephalic monster. 
Her pregnancy was interrupted and she 
made an uneventful recovery. 

Hydrocephalus—To be forewarned of 
the presence of hydrocephalus is un- 
doubtedly of great help to the obstetrician. 
Knowing what he has to contend with, 
he can then decide the best method of 
procedure. We believe that hydro- 
cephalus can be accurately diagnosed by 
the roentgen ray, provided one avails 
himself of several films in several positions. 
In this manner exaggeration of the size 


of the head produced by distance from 
the part to the film can be eliminated. 


Multiple Pregnancy.—Miultiple _ preg- 
nancy, of course, is very easily diagnosed 
with the roentgen ray. Films made as 
near delivery as possible are the best 
because then the obstetrician knows 
exactly the position and whether either 
fetus is likely to produce an obstruction or 
not. 

Abnormal Positions—We have had the 
opportunity to examine several abnormal 
positions or, rather, presentations, as the 
patients were examined either during 
the first stage of labor or after being in 
labor for a number of hours without 
progress. The breech presentation is, of 
course, easily recognized. In the last 
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few months we have had occasion to x-ray 
two transverse positions, one of them the 
so-called ‘“‘neglected transverse” (Fig. 8). 

Fetal Death.—In 1922, Spalding (4), 
in a study of 21 fetal deaths, pointed out 
the fact that overlapping of the cranial 
bones was pathognomonic of fetal death. 
We believe, judging from our own ob- 
servation on two cases, that when over- 
lapping occurs the fetus has been dead 
for some time. 

We have purposely confined ourselves 
in this discussion to the simpler and safer 
methods of radiographing the pregnant 
woman. Pneumoperitoneum has its field, 
but it really is of greater value in gyne- 
cology than in obstetrics. Our present 
methods of pelvimetry will have to be 
simplified before they become generally 
accepted. The injection of an opaque 
medium is a method which deserves much 
study and care, and, as we all know, is 
not as yet a very safe procedure. 


SUMMARY 


1. The simpler methods of obstetrical 
roentgenography are discussed. 

2. A case of mistaken diagnosis is 
reported. 

3. Anencephalus and hydrocephalus 
each are discussed and cases reported. 

4. Fetal death, abnormal presenta- 
tions, and multiple pregnancies are dis- 
cussed. 
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GASTROJEJUNOCOLIC FISTULA’ 


By L. GRANT GLICKMAN, M.D., Milwaukee, Wisconsin 


Roentgenologist, Veterans’ Administration Facility 


==HE first case of gastrojejunocolic 

fistula reported in the literature 

was in 1903, by Czerny. Haudek 
was the first to report the diagnosis of 
gastrojejunocolic fistula by roentgen-ray 
study, in 1912, in a case of carcinoma of 
the stomach. In 1921, Loewy compiled 
from the literature 76 cases of gastro- 
jejunocolic fistula, and in 1925 Verbrugge 
compiled 102 cases of both gastrocolic 
and gastrojejunocolic fistulas, adding 21 
more cases collected at the Mayo Clinic. 
To date, 250 cases of gastrocolic and 
gastrojejunocolic fistulas have been re- 
ported in the literature. 

Lewisohn, reviewing the gastro-enteros- 
tomy cases at Mount Sinai Hospital, 
New York, during the period 1915 to 1920, 
reported the occurrence of jejunal ulcers 
in 34 per cent. This percentage is con- 
siderably higher than the 5 to 10 per cent 
reported in the German literature; in the 
latter cases they were eleven times more 
frequent in men than in women. Ver- 
brugge reports that at the Mayo Clinic 
the percentage of those having gastro- 
jejunocolic fistula following gastrojejunal 
ulcer was 11.36 per cent. 

Prior to the popularity of gastro-enteros- 
tomy in the treatment of gastric and 
duodenal ulcers, the classification of causes 
of gastrocolic fistula was as follows: 
first, cancer; second, ulcer; third, gastro- 
enterostomy; fourth, abscess in the peri- 
toneal cavity; fifth, tuberculosis, and 
sixth congenital anomaly. With the 
growing popularity of gastro-enterostomy 
it was noted that the fistulas due to car- 
cinoma were decreasing and that those due 
to ulcer were increasing. 

Pathology —The pathology is first that 


' Published by the authority of Dr. Charles M. 
Griffith, Medical Director, Veterans’ Administration, 
Washington, D. C. 


of a duodenal ulcer; then, following a 
gastro-enterostomy, an ulcer develops at 
the stoma and spreads around the jejunum. 
The ulcer becomes plastered to the colon; 
later perforates to form the gastrojejuno- 
colic fistula. 

Symptoms.—The four cardinal symp- 
toms of gastrojejunocolic fistula are: (1) 
diarrhea (in a patient with a history of an 
operative procedure for ulcer), which is 
persistent with soft, yellowish or grayish 
stools containing undigested food and fat; 
(2) fecal vomiting, without intestinal ob- 
struction; (3), loss of weight, and (4), 
eructation of fecal smelling gases. 

Signs.—An important sign is the visuali- 
zation of the fistula by roentgen-ray ex- 
amination with an opaque enema. In this 
way a diagnosis has often been made when 
the condition was not even suspected 
clinically. Some cases have a fistula 
with a valve-like formation at the site of 
communication, so that a contrast meal 
may not show the condition while a barium 
enema readily discloses it (Groeschel), or 
the fistula may be seen at certain ex- 
aminations and not at others (Haudek). 
Then, again, some observers have used 
enemas of methylene blue or carmine and 
have recovered the dye from the stomach 
by lavage in from one-half to one hour 
following the injection of the dye per 
rectum. 


CASE REPORTS 


Case 1. Male, age 40, white, by occupa- 
tion a farmer. The family history is 
essentially negative. The personal history 
is as follows: Patient had the usual child- 
hood diseases. At the age of 13 he had an 
appendectomy. His general health was 
good up to his period of war service, when 
he was hospitalized at Bordeaux, France, 
for stomach trouble in May, 1919. His 


609 





610 


complaint at that time was suggestive of a 
duodenal ulcer, for which medical treat- 
ment was instituted. After his return 
from service, he was operated on in July, 
1919, for a ‘‘subacute, perforating ulcer 
on the anterior and inferior wall of the 
duodenum just below the pylorus’ (opera- 
tive report). | The operation consisted 
of cauterization of the ulcer and a gastro- 
enterostomy. The patient returned to his 
occupation approximately one year after 
the operation and remained in good health 
until June, 1929, when he complained of 
periods of diarrhea. These lasted approxi- 
mately six to eight weeks, followed by a 
symptom-free interval for as long as six 
months. Recurrence of these attacks of 
diarrhea occurred until the patient re- 
ported to this hospital for examination in 
April, 1931. 

Chief Complaints —Upon admission he 
stated that he had been troubled with 
frequent bowel movements, numbering 
from four to six daily, with the present 
attack of diarrhea of one week’s duration. 
The stools were soft and no blood was 
noted. These attacks of diarrhea have 
been associated with a generalized weak- 
ness and the patient believes that he has 
lost approximately fifteen pounds in 
weight. 


Physical Examination.—Reveals a white 
male, not acutely ill, fairly well nourished 
and weighing 150 pounds (normal weight 
ranges from 165 to 168). The clinical 
examination was negative with the follow- 
ing exceptions. The breath had a some- 
what fetid odor. Blood pressure was 
118/82 and the pulse 88. The abdomen 
revealed a scar to the right of the midline, 
extending upward from the level of the 
umbilicus for about five inches, and an- 
other scar three inches in length in the 
right lower quadrant. The abdomen was 
soft and tender to deep palpation. 


Laboratory Examinations.—Urinalysis 
was essentially negative; blood Wasser- 
mann and Kahn tests were negative; 
hemoglobin, 94 per cent; red blood cells, 
5,080,000; white blood cells, 13,700; feces 
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were negative for amoeba in two examina- 
tions. 

Radiologic Examination.—Fluoroscopic 
examination of the esophagus is negative. 
The stomach reveals the presence of a 
gastro-enterostomy, and a fairly rapid 
emptying of the gastric contents into the 
small bowel. None of the contrast meal 
can be seen passing through the pylorus. 
At the sixth hour the greater portion of 
the meal is within the small bowel and 
the head of the meal is just entering the 
cecum; gas is prominent throughout the 
colon. At the twenty-four-hour examina- 
tion the cecum and ascending colon are 
empty, and spastic changes are noted 
throughout the remainder of the colon. 
At the forty-eight-hour examination only 
scattered areas of the opaque medium are 
seen throughout the transverse and de- 
scending colons. 

Radiologic Diagnosis.—Fairly well-func- 
tioning gastro-enterostomy and _ spastic 
changes in the colon. 

The patient was placed upon a dietary 


regimen and medical treatment was in- 
stituted, the latter consisting of enemas of 


neutral acriflavine. This treatment af- 
forded some relief for approximately one 
month but at the end of that time the 
symptom-complex of recurrent diarrhea 
again returned. The patient was then 
referred for further radiologic observation. 

Second Radiologic Examination (May, 
1931).—Examination of the colon by 
means of a barium enema revealed no 
obstruction to the inflow of the opaque 
medium. The descending colon in its 
distal portion filled poorly. The enema 
reached the last half of the transverse 
colon, where a portion of the opaque 
medium was seen to enter the small bowel, 
while the remainder of the enema passed 
readily to fill the first half of the transverse 
colon and ascending colon. Pressure upon 
the abdominal wall, by the examiner, over 
the last third of the transverse colon forced 
the opaque medium farther into the small 
bowel (no discomfort was experienced by 
the patient). Continued pressure upon 
the transverse colon forced more of the 
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opaque medium into the small bowel and 
then into the stomach, where it reached 
the upper portion of the cardia (Fig. 1). 

Recheck gastro-intestinal series revealed 
a large stomach in normal position and 
the presence of a fairly well-functioning 
gastro-enterostomy. None of the con- 
trast meal was noted as passing through 
the pylorus. Thirty minutes after the 
‘ingestion of the meal there was a 10 
per cent gastric retention and the re- 
mainder of the meal was visualized 
throughout the small bowel. At the sixth 
hour there was some ileal retention and 
the remainder of the meal was noted in the 
ascending colon. At the twenty-fourth 
hour the entire colon was spastic. 

Radiologic Diagnosis.—Gastrojejunocolic 
fistula with valve present between the 
large and small bowel, and spastic changes 
in the colon. 

The patient was transferred to the 
surgical service where he refused opera- 
tion and was discharged from the hospital 
upon his own request. 

Case 2. Male, age 40, white, by oc- 
cupation a painter. The family history 
is essentially negative. The personal his- 
tory is as follows: Patient had the usual 
childhood diseases. History of gonorrhea 
in 1911, and in the same year (at age of 
21) he was operated upon for a ruptured 
gastric ulcer. His general health then 
remained good with no history of hospitali- 
zation until January, 1927. He had no 
disability during World War service. He 
admitted syphilitic infection immediately 
after discharge from military service; 
two courses of anti-syphilitic treatment 
were completed in 1919. The first radio- 
logic diagnosis of duodenal ulcer was made 
in January, 1927. From January, 1927, 
until July, 1932, there is a history of seven 
admissions to the hospital for medical 
treatment of a duodenal ulcer, and as 
patient refused surgical intervention, medi- 
cal treatment was carried out throughout 
these years. In July, 1932, symptoms be- 
came so severe that the patient consented 
to an operation. 

Chief Complaints—Upon admission to 
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Fig. 1. Barium enema, described in Case 1, 
showing the colon, fistula, and the partially out- 
lined stomach. Arrows indicate fistula. 


the hospital in July, 1932, the patient 
stated he had pain over the entire abdo- 
men but more localized in and around the 


umbilicus. This attack of acute pain had 
been present for the past three weeks, and 
was associated with nausea, coming on 
acutely from one to one and one-half hours 
following the ingestion of food. The in- 
take of food or alkalies rendered some 
relief to the pain. Vomiting was frequent 
but no blood had been noted in the 
vomitus. No tarry stools were noticed. 
Generalized weakness has been present 
for the past three months. 


Physical Examination.—Reveals’ a 
poorly nourished white male, acutely ill 
and confined to bed. The clinical ex- 
amination was negative with the following 
exceptions. The tongue is slightly coated. 
The lungs reveal a few scattered rales 
heard over either base. The heart sounds 
are weak and indistinct but no murmurs 
are heard. Blood pressure is 115/75. 
The abdomen reveals a right rectus scar 
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and is tender throughout to ordinary palpa- 
tion, though more marked in the epi- 
gastrium and upper left quadrant. Left 
rectus muscle spasm is present. The 
muscles are flabby. The genitalia reveal 
an old scar on the glans penis and a left 
varicocele. The reflexes are equal and 
hyperactive. 

Laboratory Examinations.—Urine has a 
specific gravity of 1.025, faint trace of 
albumin, occasional hyaline casts, 8 to 10 
leukocytes per high power field and oc- 
casional red blood cell. The stool was 
yellowish-brown in color and fairly well 
formed; negative for blood. The frac- 
tional gastric analysis was as follows: 


Amount Free Total Lactic 
HCl Acidity Acid 


40° 


Time Bile Blood 


Residium 30 c.c. 52° Neg. Neg. Trace 


18¢c.c. 46° 
20c¢c.c. 78° 


l6cc. 76° 
20c.c. 80° 


60° 

98° 
102° 
104° 


Trace 
Trace 
Trace 
Trace 


. Neg. 

. Neg. 
Neg. Neg. 
veg. Neg. 


Blood analysis showed: red blood cells, 
4,140,000; white blood cells, 10,600; poly- 
morphonuclears, 62 per cent; small mono- 
nuclears, 28 per cent; large mononuclears, 
5 per cent; transitionals, 3 per cent; 
eosinophils, 1 per cent; basophiles, 1 per 
cent. Wassermann and Kahn tests were 
negative. Ten sputum examinations were 
negative for tubercle bacilli. 

Radiologic Examination.—Fluoroscopic 
examination of the esophagus was nega- 
tive. The stomach was low in the abdo- 
men, with the greater curvature three 
finger-breadths below the brim of the 
pelvis. No pathology was noted involv- 
ing the gastric contour. The duodenal 
bulb revealed a constant filling defect on 
the lateral aspect. At the sixth hour, 
there was approximately a 30 per cent 
gastric retention, and the remainder of the 
meal was in the transverse colon which was 
low on the pelvic floor. At the twenty- 
fourth hour, the colon was empty. 

Radiologic Diagnosis.—Duodenal ulcer 
with partial obstruction. 

Surgical intervention was allowed on 
July 21, 1932, and the operative findings 
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were ‘‘a large indurated mass, the size of a 
lemon, distal to the pyloric ring and ad- 
hered densely to the pancreas and gall 
bladder.” A posterior gastrojejunostomy 
was performed, and the patient went on to 
uneventful recovery, being discharged from 
the hospital on Aug. 24, 1932. 


He continued in fairly good health for 
several months until he again reported for 
surgical consultation on Feb. 6, 1933. 
Consultant’s Report: ‘Considerable pain 
is evident in epigastrium. The patient has 
a large perforating ulcer which was noted 
at previous examination and as no ap- 
preciable amount of relief from pain was 
obtained following gastro-enterostomy and 
in view of considerable pain, high acidity, 
etc., gastric resection is advisable for 
gastrojejunal ulcer.’’ The patient refused 
surgical intervention at this time. 


Radiologic examination dated April 5, 
1933, revealed the stomach of normal size 
and position with no evidence of any 
gastro-enterostomy stoma being noted. 


Some of the meal was forced through 


the pylorus. The duodenal bulb was 
ragged but no filling defect was apparent. 
At the sixth hour there was a small 
amount of gastric retention, apparently 
in the region of the site of the gastro- 
enterostomy. The remainder of the con- 
trast meal was noted in the terminal ileum 
and scattered areas of the meal were seen in 
the colon. The radiologic diagnosis at 
this time was gastrojejunal ulcer. 


The patient again presented himself for 
hospitalization on Aug. 3, 1933, with the 
diagnosis of acute intestinal obstruction. 
The operative findings at this time were 
“numerous adhesions around small intes- 
tine, adhesions of the hepatic flexure to 
the anterior abdominal wall, large ulcer 
mass involving duodenum and_ gastro- 
jejunal junction with perforation into the 
colon at the site of anastomosis.”” The 
adhesions were liberated, and as the 
mass was too large to resect and too much 
inflammatory tissue was present, a jejunos- 
tomy was performed and the wound 
closed. Five hours later the patient was 
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given a transfusion of 500 cc. of whole 
blood, by the indirect citrate method. 
The surgical diagnosis was perforating 
duodenal gastrojejunal ulcer with gastro- 
jejunocolic fistula. 

The patient made a fairly good recovery 
and further radiologic study was carried 
out on Dec. 9, 1933. At this time a 
fluoroscopic examination of the colon re- 
vealed some dilatation of the rectum and 
sigmoid but no obstruction was noted to 
the inflow of the opaque medium which 
readily reached the region of the cecum. 
Adhesions were noted near the mid-point 
of the transverse colon but no evidence of 
any fistula could be demonstrated. 

Radiologic examination of the colon 
dated Jan. 25, 1934, revealed no obstruc- 
tion to the inflow of the opaque medium. 
No evidence of any intrinsic pathology 
was apparent. Some evidence of adhe- 
sions was noted involving the mid-portion 
of the transverse colon but no _ evi- 
dence of any gastrocolic fistula was dem- 
onstrated. 


The patient was referred to the surgical 
service for further examination as to the 
advisability of gastric resection, as recom- 
mended in February, 1933. 

Surgical Consultation Report (Feb. 13, 
1934).—‘‘Complains of pain in back com- 
ing on frequently, associated with pain in 


epigastrium, present in severe degree. 
Usually more severe at night after meals 
and usually when bowels are not active. 
No vomiting at the present time. The 
present examination reveals extreme ten- 
derness in the epigastrium. The patient 
has a large perforating mass near the 
gastro-enterostomy site and the first por- 
tion of the duodenum. Further x-ray 
study is indicated which study patient 
refuses. Gastric resection is indicated, and 
as patient refuses he should be carried on 
medical treatment until permission for 
surgical intervention is obtained or severity 
of symptoms will force patient to have 
surgical intervention.” 

Patient refused further surgical inter- 
vention and will continue on medical 
treatment. 


GASTROJEJUNOCOLIC FISTULA 


SUMMARY 


Two cases of gastrojejunocolic fistula 
are presented in detail, with a short review 
of the literature. 

The first case is of the type described 
in the literature by Groeschel in which 
there is noted a valve-like formation at 
the site of communication of the large and 
small bowel. This communication was not 
seen during the examination with the con- 
trast meal but was noted when a barium 
enema was given, thus showing the pres- 
ence of the valve at the fistulous opening. 
In the second case the findings were noted 
at the operating table and only the end- 
result (adhesions) was seen in the trans- 
verse colon during the fluoroscopic ex- 
amination of the colon at the time of the 
barium enema. 

One should suspect a fistula in the pres- 
ence of a persistent diarrhea following an 
operation for a gastric or duodenal ulcer, 
associated with symptoms of loss of 
weight, fecal vomiting without intestinal 
obstruction, eructation of fecal smelling 
gases, and visualization of the fistula by 
roentgen-ray examination or the recovery 
of dye from the stomach by lavage after 
the injection of the dye per rectum. 
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PRENATAL DIAGNOSIS OF LACUNA SKULL 


(LUCKENSCHADEL) 


By ROE J. MAIER, B.A., M.D., St. Bernard’s and Evangelical Hospitals, Chicago 


==HE birth of a monstrosity of some one 
| o the different types is not an un- 

common occurrence, but the diag- 
nosis of its existence before birth is far 
from as common as it should be. Re- 
cently H. Dabney Kerr, (1) reviewed 
the literature on anomalies of the skull 
in the newborn, with special refer- 
ence to “Relief or “Lacuna Skull” 
(Liickenschadel), and presented three new 
cases. Still more recently Doub and 
Danzer (2) have reported two more cases, 
also in the newborn. The author has 
been unable to find in the literature any 
record of the diagnosis of this condition 
before delivery. In the two cases here 
reported the diagnosis was made during 
the eighth or at the beginning of the ninth 
month of pregnancy. This diagnosis can 
and should be made before delivery in 
every case in which x-ray examination is 
available. 


Fig. 1. Case 1. About 8-months pregnancy: 
microcephaly, ‘‘lacuna skull,’’ and spina bifida. 


The theories concerning the etiology 
have been so well reported by Kerr and 
Doub and Danzer that I shall only enumer- 
ate them here: 

1.. Wieland (3).—Ossification cannot 
keep pace with the rapid growth of the 
brain during the latter months of preg- 
nancy. 

2. Cohn (4).—It is the result of failure 
to pass a normal phylogenetic stage of 
development at this particular period. 

3. Kassowitz (5).—It is the result of 
abnormal pressure on the vertex during 
delivery. 

4. Wieland and Faust (6).—It is the 
result of increased intracranial pressure. 

5. Kato (7) and Engstler (8).—It is 
the result of maldevelopment per se. 

The theory of Wieland and Faust is 
supported by the finding of encephalocele, 
meningocele, spina bifida and other mal- 
formations in a very large percentage. of 


Fig. 2. Case 1. The fetus delivered, showing micro- 


cephaly and meningocele. 
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because of a moderate polyhydramnios 
such as often indicates the presence of 
some type of monster. The patient was a 


these cases. In true relief skull, no cases 
have been found without an accompanying 
meningocele or encephalocele. 


Fig. 3. Case 1. Roentgenogram of 
fetus showing ‘‘lacuna skull’ and spina 
bifida. 


X-ray Appearance—In any film of a 
pregnancy showing the skull of the fetus 
the lacune or the irregular ossification of 
the skull is readily visible, and the lateral 
view of the fetal vertebral column shows 
an abnormal curvature at the point of the 
spina bifida and meningocele. This typical 
appearance is very apparent in the ac- 
companying illustrations. 


CASE REPORTS 


Case 1. Nov. 14, 1933, Mrs. J. M. was 
referred to th: x-ray department of Evan- 
gelical Hospital for roentgen examination 


Fig. 4. Case 1. Roentgenogram of 
fetus showing ‘‘lacuna skull,” spina 
bifida, and deformity of upper six ribs 
on right side. 


white, American woman, aged 25, primi- 
para. According to her menstrual history 
she was early in the eighth month of 
pregnancy. Urine and Wassermann tests 
were negative. The films revealed irregular 
ossification of the skull, with markedly 
decreased bi-parietal and occipito-frontal 
measurements andanabnormal curvature of 
the spine. From these films a diagnosis 
of microcephaly, with irregular ossification 
of the skull, and spina bifida, was made. 

On November 26, twelve days later, 
labor started and a four-pound, twelve- 
ounce dead fetus was delivered, although 
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the heart tones had still been audible the 
previous day. The fetus had a typical 


microcephalic head with the following 


Fig. 5. Case 2. Eight-months 
pregnancy. ‘‘Lacuna skull’? and ab- 
normal curvature of spine indicating 
spina bifida. 


measurements: Occipito-frontal, 8.1 cm. 
as compared with full term average meas- 
urement of 11.5 cm.; bi-parietal, 7.7 cm. 
as compared with full term average of 9.5 
cm.; perimeter was 26.5 cm. as com- 
pared with full term of 35 cm. There was 
evidence of an extensive spina bifida with 
protrusion of the meninges of the cord. 
X-ray examination showed the absence 
of sutures and fontanels nearly closed, 
extensive convolutional atrophy, and the 
typical disproportion between the size 
of the cranium and facial bones. Several 
of the cervical and upper dorsal vertebre 
were fused, with an extensive spina bifida 
involving the cervical and dorsal vertebre. 
There was also a. abnormal development 
of the first to sixth ribs on the right 
side. Postmortem examination was re- 
fused. The mother had an uneventful 
convalescence and was discharged De- 
cember 8. 
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Case 2. June 25, 1934, Mrs. J. D. was 
referred to the x-ray department of St. 
Bernard’s Hospital for roentgen pelvim- 


Fig. 6. Case 2. Photograph of 
fetus showing meningocele. 


etry. She was a primipara, 33 years 
of age, white, married twelve years. The 
last menstrual period had been Nov. 2, 
1933. Wassermann, Kahn, and _ urine 
tests were negative. Previous menstrual 
and family history negative; no previous 
pregnancies or abortions. The patient 
had osteomyelitis when a child. 

The results of roentgen pelvimetry 
showed normal pelvic measurements. The 
films showed a skull smaller than normal, 
however, with many lacune with dense 
ribs between and an abnormal curvature 
of the vertebre in the lumbar region. 
From these findings a diagnosis of lacuna 
skull with spina bifida was made and a 
poor prognosis for the life of the fetus 
given. 

The patient returned to the hospital 
for delivery July 9, 1934, and was de- 
livered of a fetus weighing five pounds, 
three ounces. The skull measurements 
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at birth were: Occipito-frontal, 10 cm.; 
bi-parietal, 8.8 cm., with a perimeter of 
28.5 cm. There was an accompanying 


Pe. 7. Case 2. 


spina bifida. 


spina bifida in the lumbar region. The 
baby expired July 20, 1934, living eleven 
days. X-ray examination of the fetus 
after birth showed the typical lacuna 
skull, with spina bifida involving the lum- 
bar vertebre and sacrum. Postmortem 
examination refused. The mother had an 
uneventful convalescence and was dis- 
charged July 22, 1934. 


Roentgenogram 
of fetus showing “‘lacuna skull’’ and 
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COMMENT 


While the cranial measurements in these 


Fig. 8. Case 2. Roentgeno- 
gram of fetus showing ‘‘lacuna 
skull’”’ and spina bifida. 


two cases are below normal, the first even 
classed as a microcephalic, the lacune 
and dense bony ribs separating them 
are so evident and are accompanied in both 
cases by spina bifida and meningocele, 
that the author believes both of these 
cases should be classed as lacuna skull or 
Liuckenschadel. These two cases demon- 
strate that the abnormalities found in 


| 
| 
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Liickenschadel are distinctly and readily 
visible on x-ray examination during the 
latter months of pregnancy and should 
present little or no difficulty in diagnosis. 


CONCLUSIONS 


1. Two cases of Liickenschadel diag- 
nosed before birth are reported. 

2. Liickenschadel can and should be 
diagnosed as early as the eighth month of 
pregnancy. 

3. Early diagnosis may be of great 
advantage to the obstetrician in deter- 
mining his subsequent treatment and 
procedure. 


The author wishes to thank Dr. H. 
Mackoff and Dr. J. A. Parker for per- 
mission to report these two cases. 
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CASE REPORTS AND NEW DEVICES 


ROENTGENOLOGIC SUGGESTIONS 


By WILLIAM R. STECHER, M.D., axd THOMAS P. 
LOUGHERY, M.D., Philadelphia 


Radiological Department, Germantown Hospital 


Chest Roentgenography.—The roentgenologist 
is frequently confronted with the troublesome 
problem of obtaining satisfactory roentgeno- 
grams of the chest, in a patient who is mani- 
festly too ill to stand up or even be seated 
upon the edge of the bed in front of the cassette 
changer. Prior to the development of the 
device to be described, the alternatives were, 


Fig. 1. Showing device mounted upon the stand- 
ard cross-arms swung out away from radiographic 
table, to allow the bed to be wheeled alongside the 
table beneath the tube. Note the wooden rod with 
hook over high tension wire to anode, which pre- 
vents spark jumping to near-by high tension tubular 
conductor. Also, note lead diaphragm and glass 
filter beneath tube stand of the device. The entire 
weight of the attachment is approximately four 
pounds. Base of device is firmly fastened to the 
cross-arms of tube stand by means of hook and eyes 
which are attached to the lower four corners of the 
device. 


either a portable bedside roentgenographic 
examination, or the utilization of an unsatis- 
factory, relatively short focal-film distance in 
the roentgenographic room, allowing the pa- 
tient to lie in bed. Since it is almost sine qua 
non to employ a long focal-film distance, in 
order to minimize the degree of magnified 
distortion, the following ingenious device has 
been designed to enable the operator to employ 
a six-foot focal-film distance, with the patient 
lying recumbent in bed. Furthermore, stereo- 
scopic or single films can be made with this 
device. 

The essentials of the apparatus as illustrated 
in Figure 1 can be concisely described, as 
follows: A tube holder taken from an old 
unused tube stand is fastened upon the apex 
of a substantially constructed stand, the base 
of which is attached upon the parallel arms 
of the tube stand of the roentgenographic 
table. The target of the tube mounted in 
the device is placed exactly three feet or two 
feet above the target of the tube in the original 
tube stand of the roentgenographic table, 
depending on whether the original maximum 
focal-film distance is three feet or four feet. 
Since the mean distance between the parallel 
supporting bars of the original tube stand is 
12 inches, one can compute the spread of the 
beam of x-radiation. Thus, when employing 
a six-foot focal-film distance with the extension 
device equal to three feet, there is a 24-inch 
spread permitted in the caudad-cephalad di- 
mension of the chest; and a 36-inch spread 
if a two-foot extension upon an original four- 
foot focal-film distance is used. It is ap- 
parent that this allows ample unobstructed 
x-radiation to properly cover a 14 X 17 chest 
film, even when employing a 6-inch stereo- 
shift. 

The numerous advantages of radiography 
of the chest, when employing this device, are 
enumerated as follows: 


(1) The original tube in the radiographic 
tube stand can be used, if desired. For this 
work, it is preferable, although unnecessary, 
to use the modern metallic discharging chamber 
type of tube, inasmuch as the considerable 
additional and excessive weight is reduced by 
eliminating the heavy leaded glass protective 
bowl, and yet preventing a considerable amount 
of stray x-radiation. 

(2) The device can be easily and rapidly 
adjusted and removed from the standard tube 
stand arms, and yet securely mounted. The 
original tube stand is pushed out of the way 
toward the vertical supporting bar. 
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(3) The high tension wires are readily 
attached by lowering the mounted device, 
until the tube is within easy reach. 

(4) The apparatus, when properly ad- 
justed for an exposure, is practically shock- 
proof, due to the great distance of the high 
tension wires from the patient. 

(5) Stereoscopic views are readily made 
by shifting the tube stand, together with the 
device mounted upon the cross-arms, along 
the cephalo-caudad axis of the body. Since 
a 6-inch stereo-shift is proper for a six-foot 
focal-film distance, it is advisable to tilt the 
tube so as to effectively cover the desired area. 

(6) In radiographing the chest of a patient 
in the semi-erect position in bed, the tube 
stand is accordingly tilted to the desired angle, 
to be determined by the position of the patient 
propped up in bed. 

(7) Any desired focal-film distance is ac- 
curately procurable by adding the extended 
height of the device to the distances upon the 
calibrated vertical tube stand rod. 

(8) An exceedingly useful procedure in 
chest radiography, when it is deemed in- 
advisable to move the patient from the bed 
to the roentgenographic table, consists in 
swinging the mounted device upon the tube 
stand outward away from the examining table. 
The apparatus is then accurately focussed 
over the chest of the patient lying in the bed 
which has been placed alongside the radio- 
graphic table. 

(9) A useful adjunct in centering the tube 
over the chest of the patient is the adoption 
of a glass filter which permits of a localizing 
beam of light, and with a small circular piece 
of black paper pasted upon the center of the 
glass filter, the exact center of the beam is 
determinable upon the object to be radio- 
graphed. It is, of course, necessary to slightly 
darken the radiographic room. ‘Two thick- 
nesses of ordinary sheet window glass serve 
admirably for a filter with the equivalent 
filtration value of 2 mm. of aluminium. 

Sacro-tliac Articulation—The method of 
detecting and measuring the degree of rotatory 
motion of the sacro-iliac articulation, as ad- 
vocated by Chamberlain,' has met with favor 
by many radiologists, especially in the roent- 
genographic demonstration of the formerly 
questioned entity of sacro-iliac relaxation. 
Briefly, the method consists in having the 
patient bear the entire weight of the body 
first upon the right lower extremity and then 
upon the left lower extremity, while he stands 
facing a vertical Potter-Bucky diaphragm. 
Utilizing a radiographic cone, two postero- 
_} The Symphysis Pubis in the Roentgen Examina- 
tion of the Sacro-iliac Joint, W. E. Chamberlain. Am. 
Jour. Roentgenol. and Rad. Ther., 1930, 24, 621-625. 
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Fig. 2. Genito-urinary radiographic table in 
vertical position, showing 5 X 8-inch scribed central 
area. The inclined plane is placed beneath the 
apparatus. Note the device for shielding one-half 
of the 8 X 10-inch cassette (placed in the upper 
right-hand corner of the apparatus), showing pro- 
tective sheet lead in front and sheet metal back 
mounted upon a wooden frame having a metal bar 
at the upper end which facilitates its removal from 
the grid tray. 


anterior projections of the symphysis pubis 
are obtained, each exposure being carefully 
marked with R and L lead markers, respec- 
tively. 

The normal degree of motion of the sacro- 
iliac articulation as reflected and magnified in 
the amphiarthrodial articulation of the sym- 
physis pubis is from 0 to 0.5 mm. in the male 
and from 0 to 1.5 mm. in the non-pregnant 
female. During pregnancy there is a normal 
increase in amplitude of motion of both the 
sacro-iliac and symphysis pubis articulations. 
It has been found by various reliable observers 
that the symptoms of sacro-iliac relaxation are 
almost invariably referred to the side of the 
high pelvis as seen in the symphysis pubis. 

Thus for a complete study of sacro-iliac 
complaint, five views are desirable. A stereo- 
scopic pair of the entire pelvis with the patient 
in the dorsal decubitus; one lateral view of 
the lumbo-sacral junction, and two views of 
the symphysis pubis employing the technic 
outlined above. Since many radiologic labora- 
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tories do not possess a vertical Potter-Bucky 
diaphragm, but do have a genito-urinary table 
in which the grid is an integral part of the 
apparatus, the following method of procedure 
can be followed. The patient is elevated or 
lowered by means of the inclined plane as 
demonstrated in Figure 2, until the symphysis 
pubis is positioned exactly upon the scribed 
area. Since the grid accommodates only a 
14 X 17-inch cassette, the accessory contrivance 
also illustrated in Figure 2 was constructed, 
which essentially consists of an outer frame 
made the exact size of a 14 X 17-inch cassette. 
In this an opening is made to accommodate an 
8 X 10-inch cassette. A back of sheet metal 
is fastened in place, and sheet lead one- 
sixteenth of an inch in thickness is fastened 
on the lower front aspect to shield the one-half 
of the cassette which is inserted beneath it, 
thus permitting the unshielded half of the 
film to be in the center of the grid. In this 
manner, a film area of 5 X 8 inches is also 
scribed on the surface of the table, to conform 
to the above. The technic then merely 
consists in making the first exposure and with- 
drawing the device, and inverting and re- 
inserting the 8 X 10-inch cassette to make the 
second exposure. The final result is that 
two exposures of the symphysis pubis are 
made upon one 8 X 10-inch film, each respective 
view marked R and L. 


SPONTANEOUS PNEUMOTHORAX 
IN THE NEWBORN! 


By MILTON J. GEYMAN, M.D., and DANIEL 
M. CLARK, M.D., Santa Barbara, California 


Spontaneous pneumothorax is not commonly 
seen in children. Scott (4), in a review of the 
literature in 1929, collected 177 cases in chil- 
dren of various ages. The rarity of the condi- 
tion during the first year of life, however, is 
indicated by the fact that Rogatz and Rosen- 
berg (1) could find only 12 recorded cases up to 
1931. Since that time about ten more have 
been reported. The following two cases have 
come to our attention during the past year. 

Case 1. Baby N., white, male, age 4 weeks, 
admitted to St. Francis Hospital June 24, 1933, 
on the service of Dr. W. E. Johnson. 

Present Complaint.—Cyanosis and difficult, 
rapid breathing. 

Past History—The infant had a normal 
delivery. Respiration began without difficulty 
and apparently was entirely normal. After 
the customary two weeks’ period the child was 
removed from the hospital in excellent condi- 
tion. 


4 Accepted for publication July 28, 1934. 
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Present Iliness—For the past four or five 
days the patient has had a ‘“‘cold.’’ On the 
day of admittance the child suddenly became 
cyanotic and there was marked respiratory 
difficulty. 

Physical Examination.—The infant is well 
developed and well nourished. The rectal 
temperature is 98 and the pulse is 82. Respira- 
tion is shallow, rapid, and at times gasping 
in character. There is a generalized cyanosis, 
particularly marked around the face and 
mouth. Expansion of the chest is limited. 
The percussion note is normal on the right, 
hyper-resonant on the left. The heart and 
mediastinum are slightly displaced to the 
right. Breath sounds are absent on the left. 
X-ray examination of the chest (Figs. 1 and 2) 
shows a pneumothorax on the left, with partial 
collapse of the lung. The visceral pleura is 
greatly thickened. There is a small amount 
of free fluid in the left costophrenic angle. The 
white blood count is 47,500 of which 80 per 
cent are polymorphonuclears. 

Oxygen was administered at intervals but 
the cyanosis and dyspnea became increasingly 
worse. The child expired the following day. 

Autopsy.—The left pleural cavity contains 
many adhesions. There is an air-containing 
space of 5 X 4 X lem.insize. The pleura is 
heavy and greatly thickened (1 to 2 mm.). 
No communication with the bronchi is seen. 
There is a small amount of free pus in the left 
pleural cavity. The left lung is collapsed 
and contains no air. The cut surface is a 
slight beef red, with numerous thick white 
strie running through it. The right lung has 
many slightly depressed, non-crepitant areas 
which extend down into the tissue in a sort 
of wedge shape. Diagnosis: Bronchopneu- 
monia, pyopneumothorax. 

The following case is reported through the 
courtesy of Dr. J. M. Hayek, of Cedar Rapids, 
the attending physician, who has placed it at 
our disposal. 

Case 2. Baby C., male, white, age 7 months. 

Present Complaint.—Respiratory infection 
following measles. 

Family History. 
are living and well. 

Past History.—Uneventful until two weeks 
ago when the child contracted measles. 

Present Complaint.—Physician was first 
called on Feb. 16, 1930, and found a child with 
acute bronchitis and recovering from measles. 
Two days later physical examination indicated 
an early bronchopneumonia. The condition 
grew worse until the day of admission (Feb. 21, 
1930). 

Physical Examination.—The patient is in a 
semi-stuporous and very toxic condition. The 
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Fig. 1. Postero-anterior view of the chest in Case 1. 
Note the pneumothorax on the left and the almost com- 
plete collapse of the lung. A fluid level is clearly seen. 


skin is sallow, dry, and inelastic. Muscle tone 
is much diminished. The eyes are sunken and 
glassy. The abdomen is concave. Typical 
signs of bilateral bronchopneumonia are elic- 
ited on percussion and auscultation. The 
findings are more marked on the right. 
Progress.—On the day of admission 200 c.c. 
of the father’s blood were injected into the 
jugular vein and peritoneal cavity. Gradual 
slight improvement was noted until March 7, 
1930, when another 200 c.c. of blood was 
given intraperitoneally. There was a favor- 
able reaction until March 20, 1930, when the 
child suddenly became much worse. The 
temperature rose and the pulse was rapid and 
feeble, and there was moderate cyanosis. 
X-ray examination of the chest (Fig. 3) showed 
a right-sided pneumothorax, with collapse of 
the lung. On March 22, 1930, the pleural 
cavity was entered with a needle under fluoro- 
scopic control and air was withdrawn until 
negative pressure was obtained. The next 
day there was marked improvement but on 
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Fig. 2. Lateral view of chest in Case 1. 
The pneumothorax is plainly seen. The pos- 
terior sulcus is obliterated by the fluid present. 


fluoroscopic examination the lung appeared to 
be collapsed. Air was again aspirated until 
the lung re-expanded. The following day 
there was continued improvement but the 
pneumothorax had returned. Aspiration was 
again employed but only part of the air was 
removed in the hope that the communication 
would remain closed. This was again followed 
by improvement but the lung appeared col- 
lapsed the next day. On April 4, part of the 
air was again aspirated. Improvement followed 
and x-ray studies four days later (Fig. 2) 
showed the lung completely expanded. The 
child was discharged from the hospital three 
days later in good condition. 


COMMENT 


Spontaneous pneumothorax in infants may 
be divided into the following etiologic groups: 


(1) Congenital; (2) Mechanical; (3)Trau- 


matic; (+4) Infectious. 
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Fig. 5. Postero-anterior view of chest in Case 2. 
The right lung is completely collapsed and there is a 
marked shift of the heart and mediastinum to the 
opposite side. The absence of fluid is a favorable 
sign. 


Congenital pneumothorax implies an 
anomaly or defect present during intra- 
uterine life or at the time of birth, and au- 
thentic records of such cases are exceedingly 
rare. In one case reported by Weiner (6) 
autopsy showed a communication between a 
branch of the upper part of the left main 
bronchus and the pleural cavity—probably a 
congenital anomaly. When Stein (5) reviewed 
the subject in 1930 he found four recorded 
cases which might have been of congenital 
origin, and added one of his own. He re- 
garded a history of cyanosis or dyspnea present 
from the onset of respiration as presumptive 
evidence of congenital etiology. This premise 
is untenable in view of the lack of autopsy 
evidence of congenital defect in any of the cases 
cited. 

The mechanical group results from a com- 
bination of the muscular effort of respiration 
and crying with some form of obstruction to the 
bronchial passages. These cases usually occur 
shortly after the onset of respiration. Ruge 
(2) mentioned aspiration of meconium and 


Fig. 4. Case 2. Postero-anterior view of chest 
after re-expansion of the lung. 


vernix caseosa as a possible cause of obstruc- 
tion. Scheltema (3) suggested collapse of the 
epiglottis in his case. 


Trauma incident to difficult delivery may 
occasionally be responsible for pneumothorax. 
The usual sequence is pleural puncture by a 
sharp fragment of a broken rib or clavicle. 
Direct injury to the lung has been mentioned 
as a possibility. 

Infection in one form or another is the under- 
lying cause in most cases of spontaneous pneu- 
mothorax in infants, pneumonia and tuberculo- 
sis being the most frequently mentioned forms, 
but whooping cough, measles, and scarlet fever 
may be predisposing factors. In this group, 
escape of air may result from rupture of a small 
subpleural abscess or from a localized em- 
physema. Most of such cases develop empy- 
ema, which is a grave complication. 


The physical signs are similar to those noted 
in pneumothorax in the adult but less pro- 


nounced. The onset is accompanied by pros- 
tration and rapid, difficult breathing. Cyano- 
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sis is a prominent feature and is most marked 
about the face and mouth. 

The roentgen diagnosis is obvious but the 
condition must be differentiated from eventra- 
tion of the diaphragm, diaphragmatic hernia, 
and congenital absence of the diaphragm. 

Treatment is directed toward relief of respira- 
tory embarrassment and control of infection, 
when present. Administration of oxygen is a 
valuable sustaining measure. When the 


amount of air is sufficient to threaten respira- 
tory failure, aspiration should be resorted to. 
Withdrawal of air usually results in tempo- 
rary symptomatic relief and, in a few in- 
stances, such as in Case 2, has apparently been 
responsible for ultimate cure. 
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AN EFFICIENT AID IN THE PROCESS- 
ING OF X-RAY FILMS DURING THE 
WARM WEATHER! 


By W. O. WEISKOTTEN, M.D. 
San Diego, California 


One of the great problems of an x-ray labora- 
tory is the proper processing of films during the 
warm months if the available supply of tap 
— exceeds in temperature the safe working 
imit. 

Much has been written relative to this im- 
portant problem and many methods of water 
temperature control have been suggested. All 
of these methods depend on the installation of 
some form of an elaborate electrical refrigera- 
tion plant, costing from $350 to $500 or more, 
which would require an extra room in which 
to house it. The expense of installation de- 
pends on the type of cooling unit employed 


and the amount of work to be done. If 
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properly installed according to the accepted 
methods, these motor driven compressors, with 
the necessary pre-cooling tanks and mixing 
valves, are undoubtedly the solution of the 
temperature control problem for the larger 
hospital or very busy laboratory if the expense 
of installation is not a great factor and if 
extra space close to the dark room is available. 
Properly insulated tanks are required and the 
whole outfit must be large enough to deliver 
a sufficient amount of cooled wash water, 
thereby reducing the temperature a definite 
number of degrees, depending on the local 
conditions which enter into the problem of the 
individual laboratory. 

In smaller laboratories where the volume of 
work does not warrant the expense connected 
with an electrically operated cooling plant, and 
in those laboratories located in office buildings 
with high rent and without extra available 
space outside of the dark room in which such 
equipment may be conveniently installed, 
some other method of water temperature con- 
trol must be devised. 

Even if the dark room happens to be large 
enough to accommodate a small motor driven 
compressor and storage tank, such installation 
would be impractical because of the heat which 
is generated and diffused by the cooling unit. 
The writer tried such an experiment several 
years ago and learned that it is not possible 
to extract a given number of heat units from 
warm tap water without having this same 
amount of heat diffused somewhere into the 
surrounding atmosphere by radiation. 

Each individual laboratory has its problem 
of water cooling. After experimenting with 
numerous more elaborate and costly methods 
which were far from satisfactory, the writer has 
successfully developed an inexpensive and 
simple method of washing films during the 
warm months. 

Our problem probably differs in few respects 
from that of many laboratories in different parts 
of the country. We are located in a fourteen- 
story office building and during the period 
from May 1 to November 1 the available 
“cold”? water supply varies in temperature 
from 80 to 85 degrees F.: during the winter 
months the water temperature ranges from 
68 to 72 degrees Fahrenheit. This high tem- 
perature during the warm months is due to a 
natural increase in temperature of the city 
water supply and also to the fact that in the 
building the ‘“‘cold” water pipes parallel the 
line carrying the hot water supply. Using a 
standard ‘‘Impermo”’ developing tank, with 
compartments for the developing and fixing 
baths and the usual connections for hot and 
cold water which overflows into the waste 
through the stand pipe, it is of course impos- 
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sible to utilize the ‘‘cold’’ water at a tempera- 
ture of 82 to 85 degrees for the washing of 
films. Obviously the temperatures of the 


Fig. 1. 
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morning 25 pounds of ice are added to the 
water compartment in preparation for the 
day’s work in the dark room. This amount*of 


Simple motor driven centrifugal pump assembly, with standard 


three-fourths-inch connections for the wash tank. 


solutions in the smaller compartments are 
continuously influenced by the temperature 
of the wash water. 

As previously stated, after experimenting 
with block ice and a copper coil and later with 
an electrically operated cooling unit which was 
not properly installed, the method described 
below was put into operation with a great deal 
of satisfaction. This method is far from being 
ideal but the cost is so small and the results 
so satisfactory that with our present volume of 
work, we will probably continue to use this 
method of film washing until we find something 
more efficient. 

At the end of each day’s work the water in 
the “Impermo”’ tank is drained off into the 
waste and the tank is filled with fresh water. 
During the night this water cools to about 80 
degrees; about eight o'clock the following 


ice cools the 27 gallons of water in the wash 
tank to approximately 65 degrees F., and the 
temperature of the solutions will come down 
to 68 or 70 degrees, depending on the room 
temperature. A small motor driven centrifu- 
gal pump, with suitable connections to the 
water compartment of the ‘“Impermo’’ tank, 
circulates this cooled water and washes the 
films in the same manner as when the tap 
water is run into the bottom of the tank and 
out through the overflow pipe. The pump 
takes the water from a_three-quarter-inch 
copper pipe, which extends over the edge of 
the tank and into the water, to within an inch 
and a half of the bottom of the tank. The 
water returns to the tank through a similar 
copper pipe which extends down about two 
inches below the water level. The pump is 
connected to these two copper pipes with suit- 
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able lengths of common three-quarter-inch 
garden hose. By actual test this pump, 
driven by a one-quarter horse power motor 
connected direct and turning at 1,720 revolu- 
tions per minute, will circulate 300 gallons of 
water per hour through the wash compartment 
of the tank. This is of course more water 
per minute than would be used if the films 
were being washed with water from the supply 


line. 


Theoretically it does not sound reasonable 
to wash films in water which is being used over 
and over again, but by actual experience we 
have found that if the films are thoroughly 
drained of hypo before being immersed in the 
wash water, there is not sufficient contamina- 
tion of this large volume of water circulating 
through the tank to produce chemical stains 
on the films. If there are an unusually large 
number of films to be processed, it is a simple 
matter to drain the tank at noon, refill with 
fresh water, and add another 25 pounds of ice. 
The ice costs less than a couple of 8 X 10 
films and the wash water remains cool during 
the day. 


Prior to the installation of this simple motor 
driven pump, we cooled the wash water with 
ice and sloshed the films around until they 
were supposed to be washed. At the same 
time, with several films hanging in the tank, 
we frequently scratched and ruined beautiful 
films which we were particularly anxious to 
have come out of the wash water in perfect 
condition. The whole pump assembly is 
mounted on a suitable base and rests on a 
couple of layers of thick felt which absorbs 
the vibrations and renders the motor pump 
about as noiseless during operation as an 
electric fan. A three-fourths “‘Globe’”’ valve 
was introduced into the discharge line of the 
pump as a means of controlling the water 
circulation. If desired, an extra five-gallon 
tank of water may be placed beside the hypo 
tank for preliminary rinsing of films before 
their immersion in the wash tank. However, 
we have not found this extra wash tank 
necessary, and whenever the laboratory work 
increases to a point at which this present 
method is not practical we will feel justified 
in obtaining bids on the installation of one 
of the more elaborate electrical refrigerating 
plants. 


The accompanying illustration shows the 
motor pump assembly with a standard three- 
fourths-inch connection for the supply and 
discharge lines to the water compartment of the 
developing tank. 
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AN UNDIAGNOSED LUNG TUMOR: 
RESPONSE TO IRRADIATION 


By SIDNEY RUBENFELD, M.D., Clinical Assistant 
in Radiation Therapy, Bellevue Hospital, New York City 


From the Radiation Therapy Service, Bellevue 
Hospital, Ira I. Kaplan, M.D., Director 


That radiation therapy is of little value 
in the treatment of malignancy of the lung 
is admitted by most therapists and clinicians. 
Moderate palliation with but slight alleviation 
of pain is the most to be expected in the way 
of relief, and even such results are very in- 
frequent. X-ray therapy has proven of im- 
mense aid, however, in treating intrathoracic 
involvements of the lymphoblastomas; .e., 
Hodgkin’s, lymphosarcomas, and in leukemias, 
and in these conditions relief of pressure 
symptoms is often immediate and even 
startling. 

Accepting as a dictum the extreme resistance 
of lung malignancies to irradiation, clinicians 
have eschewed the use of this therapeutic pro- 
cedure. While this attitude is probably cor- 
rect in cases in which a definite diagnosis is 
established by tissue biopsy through the 
bronchoscope, a clinical diagnosis, even if 
substantiated by roentgenogram, should never 
cause the clinician to reject the use of roentgen- 
ray therapy, because, by so doing, an occa- 
sional error in diagnosis may deprive the 
patient of the beneficial, relieving effects of 
this form of therapy. An intrathoracic tumor 
of the Hodgkin’s type or a lymphosarcoma or 
a leukemia or some obscure condition, may 
present all the symptoms, all the signs, and 
even the x-ray findings of a malignancy, but 
often only its response to irradiation can 
establish its true nature. 

Case History. J. W., age 42, white, a meter 
worker, American, was admitted to the radia- 
tion therapy clinic in June, 1932, complaining 
of pain in the left shoulder region. The condi- 
tion had commenced two years previously with 
the simultaneous occurrence of a dry hacking 
cough and a dull ache in the lower dorsal area, 
which radiated to the left scapular region and 
up to the left shoulder. These symptoms 
persisted for two years without any aggrava- 
tion. He neither coughed blood nor had night 
sweats. During the four months prior to 
admission, he had lost 15 pounds. 

The patient did not appear chronically ill; 
on the contrary, he was very well developed 
and well nourished. There were no positive 
clinical findings aside from dullness and 
numerous coarse bronchial rales in the left 
upper chest, heard posteriorly. The Wasser- 
mann was negative, and the blood count 
entirely normal. <A radiograph taken at the 
time of admission (Fig. 1) disclosed a homo- 
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Fig. 1. Film taken on admission. Tumor mass 
may be seen in upper left lung-field. There is some 
widening of the mediastinum to the right, and a 
slight elevation of the left dome of the diaphragm. 


geneous decrease in illumination of the upper 
half of the left lung-field; slight elevation of 
the left dome of the diaphragm; some widen- 


Fig. 3. Film taken four months after admission. 
There is further resolution: interpreted as fibroid 
and cavernous pthithis. The patient has greatly 
improved. 


Fig. 2. Film taken two months after treatment. 
There may be seen a slight resolution of the mass. 
Fibrosis predominates. 


alto- 


ing of the mediastinum to the right 
gether very suggestive of a neoplastic in- 


filtration. On bronchoscopy, the left upper 
bronchus was found plugged with thick tena- 
cious exudate, which, on removal, revealed a 
normal mucosal lining and no tumor growth. 

in the absence of tissue biopsy, we estab- 
lished a clinical diagnosis of lung carcinoma, 
and therapy was instituted with 200 K.V., 
4 ma., using an open cone at 40 cm. distance 
directed to the left lung anteriorly and pos- 
teriorly. The dosage was 1,600 r to each 
area. 

Two months after the completion of this 
first series of treatments, the patient was re- 
markably improved. He had gained eight 
pounds, the appetite had become ravenous, 
and his general well-being made him ‘‘feel 
youthful.’ Another radiograph (Fig. 2), taken 
at this time, was interpreted by the x-ray 
service as fibroid tuberculosis. 

With this diagnosis we were inclined to 
concur because the nature of the response had 
removed the condition from all likelihood of a 
malignancy. The tuberculosis service was con- 
sulted, but Dr. Amberson and staff were not 
ready to make a positive diagnosis of con- 
sumption. They requested and examined a 
three-day sputum specimen which, however, 
did not disclose any tubercle bacilli. 
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Fig. 4. Film taken one and one-half years after 
admission. The mass is the same as when first 
seen. There is marked retraction of the trachea. 
Also, there is infiltration and fibrosis. 


The initial reaction having been so _satis- 
factory, another series of high voltage x-ray 
was administered in September, 1932, em- 
ploying the same factors and attacking the 
same areas. The radiograph (Fig. 3) at the 
end of this series was again interpreted as 
fibroid and cavernous phthisis. It disclosed 
additional resolution of the tumor mass as 
compared to Figure 2. 

In January, 1933, there was a recurrence 
of the pain in the left chest and shoulder, and 
the area was again irradiated as previously. 
Three months later, April, 1933, the pain 
was entirely gone, and the general condition 
of the patient excellent. 

During the next eight months, the patient 
absented himself from the clinic, ‘being free 
from all symptoms, but reappeared in January, 
1934, when the dull shoulder ache returned. 
A radiograph (Fig. 4) disclosed infiltration, 
fibrosis, cavitation, and atelectasis, with slight 
elevation of the diaphragm and considerable 
retraction of the superior mediastinum and 
trachea. These findings were again inter- 
preted by the x-ray service as a neoplastic 
infiltration, and the physicians there were 
again willing to make that diagnosis. The 
lesion showed a distinct aggravation compared 
to Figure 3, and appeared almost similar to 
the first film. Treatment was again instituted 
as before, giving 1,200 r to the anterior and 
posterior chest. The last film (Fig. 5), taken 
in March, 1934, disclosed a pronounced resolu- 
tion of the tumor mass. The shoulder pain 
was entirely relieved and the status of the 
patient was again that of ‘feeling youthful.”’ 

Summary and Conclusions.—This case is of 
unusual interest because x-ray therapy was 
the deciding factor in eliminating carcinoma 
asa diagnosis. To date, after careful observa- 


There may be seen a decrease in density 
Tracheal retraction is persis- 


Fig. 5. 
of the tumor mass. 
tent (sides reversed). 


tion and more detailed clinical work-up, no 
definite entity has been established, but the 
patient receives considerable symptomatic 
relief from the treatments. Furthermore, 
changes indicative of improvement are evi- 
denced on the films. He has learned to come 
to the clinic as soon as pains recur, or when 
his general condition falls below normal com- 
fort. Without x-ray therapy these highly 
gratifying results would not have been ob- 
tained. 

We hope this case presentation will serve 
to further the trial of irradiation when a 
clinical diagnosis of lung carcinoma, without 
tissue biopsy, is made. 

55 East 86th Street 


ROENTGENOLOGICAL POSITION 
POTENTIAL INTERLOBAR 
SPACES 


AN EXPERIMENTAL STUDY! 
By JOSEPH LEVITIN, M.D., San Francisco 


THE 
OF THE 


From the Department of Roentgenology, Mt. Zion 
Hospital 


The interlobar fissures (potential interlobar 
spaces) are frequently the site of disease pro- 
cesses. These are usually in the nature of 
effusions, which may be transudates or exu- 
dates. Since clinical signs of interlobar 
effusions are lacking or difficult to interpret, 
the x-ray examination may be of great aid in 
establishing a differential diagnosis between 
intrapulmonary involvements and_ effusions 
into the interlobar spaces. An exact knowl- 
edge of the anatomical relationships of the 


' Supported by a gift from the A. Brown Chest Fund. 
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A-P view 





A-P view 
Leteral view 


Fig. 1 (above) and Fig. 2 (below) 
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Fig. 1. Right lung. The x-ray appearance of the potential interlobar space between the upper and lower lobes. 
The septum between these lobes extends obliquely upward and backward from the hilum. In the anteroposterior 
view, the lower border is a straight line extending horizontally outward from the hilum to the lateral chest wall. 
The upper border is convex, corresponding to the contour of the upper limits of the lower lobe. A study of the 
lateral view demonstrates the oblique course of the septum and explains why the upper border, which actually 
starts at the level of the fourth rib posteriorly, would, by vertical projection of the x-ray, overlap the second rib 


anteriorly. 


Fig. 2. 
lobes. 
lateral chest wall. 
middle lobes. 


anterior chest wall. (See p. 630.) 


Ae-P view 


Fig. 3. Right lung. 
This isa combination of the shadows in Figures 1 and 2. 


The upper and lower lobes approximate each other only posteriorly. 


(See p. 630.) 


Right lung. The x-ray appearance of the potential interlobar space between the upper and middle 
In the anteroposterior view, the upper border is a straight line extending outward from the hilum to the 
The lower border is convex following the boundary of the anterior fissure between the upper and 
The lateral view shows the septum to lie horizontally, extending forward from the hilum to the 


Lateral view 


X-ray appearance of the potential interlobar space bounding the entire right upper lobe. 
The shadow is made up of the septum between the upper 


and middle lobes anteriorly, and the upper and posterior lobes posteriorly. The shadow in the anteroposterior 


view is broader and easily mistaken for a parenchymatous involvement. 


location of this shadow. 


potential interlobar spaces as they appear 
radiologically must be available before ab- 
normal x-ray findings involving these fissures 
can be interpreted. The study herewith re- 
ported was undertaken to establish the roent- 
genologic position of the interlobar fissures. 

_ The course of the major fissures on both sides 
is from the level of the spinous process of the 
third dorsal vertebra posteriorly, obliquely 
downward and forward to the costochondral 
articulation of the sixth rib anteriorly. On the 
right side another fissure extends horizontally 


The lateral view aids in establishing the 


forward from the axilla to the costochondral 
articulation of the fourth rib. The fissures 
divide the right lung into three lobes and the 
left lung into two. On account of their oblique 
course disease processes involving these fissures 
which are of sufficient density to cast a shadow 
will be seen as broad shadows in the postero- 
anterior view. The exception is that fissure 
between the upper and middle lobes which lies 
in the same horizontal plane as the projected 
x-ray. This shadow will be seen as a narrow 
band or thin line. In the lateral view the 
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A-P view 


As-P view 
Leteral view 


Fig. 4 (above) and Fig. 5 (below). 
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Fig. 4. Right lung. X-ray appearance of the potential interlobar space between the middle and lower lobes. 
The appearance of this septum in the anteroposterior view is that of a broad shadow occupying the lower half of 
the chest, with a horizontal upper border. A small clear area of lung, which is seen in the axilla at the base, repre- 
sents the lower lobe which in this position extends anteriorly. The differentiation of the shadow, which occupies 
the entire area of the middle lobe, from a consolidation or atelectasis of the middle lobe can be made from the 
lateral view. Here we find an almost linear shadow extending obliquely downward and forward from the hilum. 

This interlobar space is the one most frequently involved by interlobar effusions. (See p. 632.) 


Fig. 5. The x-ray appearance of the potential interlobar space bounding the entire upper border of the right 
lower lobe. This is a combined shadow of Figures 1 and 4. As result of the oblique course of this septum and the 
broad surface of the lower lobe, the shadow obtained in the anteroposterior view is that of a broad bean-shaped 
area which might be confused with a lung tumor or a large area of lung consolidation. The lateral view is of aid 
in establishing the oblique course of this shadow, locating it in the region of the interlobar septum. 

A combination of pathologic changes involving all three septa would give a shadow as seen in Figure 5, in the 
anteroposterior view. The shadow of an additional interlobar effusion between the upper and middle lobes would 
superimpose itself on the shadow already obtained. The lateral view would clearly demonstrate the position of 
these shadows between the lobes. (See p. 632.) 


A-P view 


Leteral view 


Fig. 6. Left lung. X-ray appearance of the potential interlobar space between upper and lower lobes. With 
only two lobes on the left side, the possible combinations of superimposed shadows are reduced. The shadow of 
the entire septum is similar to that of Figure 5. Parts of the septum—as that extending posteriorly—would re- 
semble that of Figure 1. The septum extending from the hilum forward would be similar to the shadow in Figure 
4. Abnormal interlobar changes on the left side are not as frequent as on the right. 


films to define interlobar space disease with the 
ray directed in several planes. The interlobar 
effusion will show a broad shadow when the 
direction of the ray is at right-angles to the 
plane of the process. The shadow will become 
narrower as the direction of the ray approaches 
the plane of the fissure. 


fissures also appear as narrow bands or lines. 
In this instance the course of the fissure is in the 
same plane as the projected x-ray. 

Chaoul and Stierlin? suggest taking chest 


* Year Book of Radiology, 1932, Charles A. Waters 
and Ira I. Kaplan, p. 241. Abstract from E. Lieb- 


mann, Lehrbuch der Réntgendiagnostik, II, Georg 
Thieme, Leipzig, 1932. 


Very often we are called upon to make inter- 
pretations of x-ray films taken at the bedside. 
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The condition of the patient may have been 
such that a complete examination could not be 
made. A knowledge of the appearance of the 
fissures in the postero-anterior view would be 
of great aid in the interpretation of the densi- 
ties seen on the film. This present study was 
made for the purpose of providing standard 
charts of the x-ray position of the interlobar 
fissures. 

Models of the lobes were made of paraffin, 
which is transparent to the x-ray. The 
models were fitted into a thoracic skeleton. 
Lead foil about one-fourth of a millimeter in 
thickness was placed between the various 
lobes of the paraffin models and films were 
taken in postero-anterior and lateral projec- 
tions. Because of artefacts in the preparation 
of the skeleton, the roentgenograms obtained 
were subsequently diagrammed. In the pre- 
pared diagrams the position of the heart was 
indicated by dotted lines. The fissures of the 
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surface of the lung as seen on the frontal and 
sagittal surfaces were indicated by a hea 
black line. The interlobar fissure studied was 
indicated by a heavy checkered shadow. A 
high diaphragm adds to the difficulty of inter- 
pretation. At full expiration the diaphragm 
rises to a height on the plane with the level of 
the lower border of the fourth rib. This masks 
a considerable portion of the lung. The 
diaphragm was indicated on the diagrams at 
full expiration. 

The following diagrams illustrate the location 
and appearance of the interlobar fissures be- 
tween the various lobes as they appear on the 
x-ray film. 

The clinical value of these anatomical facts 
and an interpretive study of pathological 
intrathoracic x-ray findings is to be presented 
in a subsequent article. Naturally, partial 
effusions present only fragmentary pictures of 
the sort seen in the diagram. 
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THE X-RAY PROBLEM AND A SOLUTION 


A DISCUSSION OF THE PROPOSED SEPARATION OF THE X-RAY EXAMINATION INTO TECHNICAL 
AND PROFESSIONAL PORTIONS! 


Genesis.—The immediate cause for the con- 
sideration of this problem is the desire or neces- 
sity of hospitals to include x-ray and laboratory 
work with hospitalization in hospital insurance 
plans. The inclusion of the professional ser- 
vices of the radiologist in such plans of in- 
surance places the hospital in the position of 
attempting to practise medicine. Desiring to 
circumvent such illegal practice it occurred, 
therefore, to some hospital superintendents to 
separate the x-ray charge into two parts, a 
so-called technical charge and a professional 
charge. They propose to give the first along 
with and as a part of hospitalization and let 
the roentgenologist charge the second only 
when called in consultation. The real genesis, 
therefore, lies in the peculiar relationship be- 
tween hospitals and roentgenologists. 

Problem of Dual Interest—It is perfectly 
obvious that there are two interests involved in 
the practice of roentgenology in a hospital. 
The hospital has an investment in equipment, 
an interest in rent for floor space, and usually 
provides technical and stenographic services 
and supplies to the department. It thus has a 
definite interest in the money to be collected. 
On the other hend, the physician practising 
roentgenology practises his specialty with the 
use of the equipment and personnel and also 
has an interest in the money collected. 

Division of Dual Interest.—It would seem 
logical on superficial examination of the sub- 
ject to divide the fee for x-ray service into two 
parts, one to cover overhead and one to cover 
professional service. The difficult problem is 
Where to divide the fees. Some _ hospitals 
claim that it is a hospital procedure up to the 
point of interpretation, that they can produce 
roentgenograms without any but lay help; 


‘Presented by the Executive Committee of the 
Pacific Roentgen Club, Lowell S. Goin, M.D., Chair- 
man; L. Henry Garland, M.D., Secretary; John D. 
Lawson, M.D., Henry Snure, M.D., and Robert S. 
Stone, M.D. 


others, having tried this plan realize that the 
production of adequate roentgenograms re- 
quires the services of a roentgenologist and is 
truly a professional or professional-technical 
procedure (just as operative surgery is a pro- 
fessional-technical procedure). The following 
arguments are submitted to show that the 
hospital actually has no interest beyond the 
providing of the proper space, equipment, 
materials, and personnel and actually should not 
be allowed to attempt the production of roentgeno- 
grams without the services of the roentgenologist. 
Fluoroscopic examinations and roentgen diag- 
noses are assumed without argument to be 
medical procedures. 

Hospitals should not Produce Roentgeno- 
grams.—Firstly, because the technical work 
of producing a roentgenogram is a medical 
procedure. 


(a) It involves the penetration of the human 
body by a very dangerous physical agent. In 
this sense, it is as much a medical procedure as 
the administering of drugs intravenously, sub- 
cutaneously, or by any way other than the 
patient’s own conscious act. 

(b) A knowledge of medical anatomy and at 
least a working knowledge of gross pathology 
is necessary to properly direct the angles of 
projection in order to demonstrate the various 
parts involved, and in some cases a knowledge 
of diseases is required really to know what is to 
be shown. 

(c) Medical judgment is required to decide 
the adequacy or inadequacy of the films ob- 
tained. 

(d) The making of films is part of the exami- 
nation of ill, often seriously ill, persons and thus 
should be under the immediate direction of a 
physician (roentgenologist). 

The statement that the technical side of 
roentgenography is not a medical procedure 
originates most frequently from those who are 
not in close contact with x-ray or hospital de- 
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partments wherein they would see readily how 
often the roentgenologist is consulted by the 
technical staff on various cases. When a 
roentgenologist makes the statement, he always 
assumes medical supervision. Any act which 
requires medical supervision is per se a pro- 
fessional act. 

Secondly, because it is not possible to entrust 
the entire examination to a lay technician even 
though we grant that some lay technicians can 
do a great deal of the work adequately. Credit 
should be given to roentgenologists that they 
have been able to train so well relatively in- 
expensive assistants and thereby lower the 
cost of radiographic work. 

(a) Just as many surgeons’ nurses take care 
of much of the routine surgical dressings and 
in many of the hospitals assist at operations, 
but are not allowed to do these same things 
except under supervision, so x-ray technicians 
may do many technical procedures but they 
should be under the supervision and direct 
control of a medical person. 

(6) Any case deviating from the routine 
requires a medical opinion from a roentgenolo- 
gist as to whether more studies are needed to 
elucidate the problem. The value of most 


roentgenologic departments varies with the 
amount of time and supervision given by the 


roentgenologist. Hospitals have realized this 
in asking for “‘full-time’’ roentgenologists. 

(c) Same as (c), above, in ‘‘Firstly.”’ 

(d) Same as (b), above, in “Firstly.” 

(e) Such a procedure artificially separates the 
method of examination from the interpretation 
of results. This sometimes causes serious mis- 
understandings and mistakes. 

(f) Lay-controlled departments have proved 
unsatisfactory. 

Thirdly, because the analogy between sur- 
gery and x-ray which has been advanced very 
often shows the true situation. In surgery, 
the hospital provides operating rooms, instru- 
ments, and nurses but does not attempt to use 
these instruments. In some medical depart- 
ments, the hospital provides blood pressure ap- 
paratus, stethoscopes, and ophthalmoscopes, but 
does not attempt to use them. In the x-ray 
department, by comparison, the hospital may 
provide x-ray apparatus, rooms, technicians, 
and clerical assistants but should not use them 
without medical supervision and, therefore, 
should not attempt to produce roentgenograms. 

Problem of Spectalization.Granting all the 
above, it could be argued that the attending 
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physician should be able to direct the x-ray 
examination. The fact remains, however, 
that, with few exceptions, he is not able to do 
so. If he were so able, roentgenology as a 
specialty would not have developed. The 
average conscientious physician or surgeon 
will admit his inability to direct the entire 
X-ray examinations. X-ray technic in theory 
and in practice is so specialized that it is not 
possible to train all physicians in it. Good 
hospitals do not allow any but qualified sur- 
geons to operate in the surgery. No more 
should they allow any but qualified roentgenolo- 
gists to operate in the department of roent- 
genology. 

It might be argued that many of the simpler 
procedures could be done by a lay technical 
staff directed by the general practitioner. The 
fallacy of this is well shown by the average 
run of films from hospitals in small towns where 
this is done by necessity. 

It is self-evident that if men of any talent are 
to be attracted to the field of roentgenology 
so that it can continue to advance, both for the 
improvement of diagnostic medical practice 
and for the general good of humanity, there 
must be sufficient rewards to make it attrac- 
tive. The surgeon is able to do many minor 
things without charge because he can collect 
such large fees for his technical (operative) 
work. The roentgenologist is not able to col- 
lect any such large fees and, therefore, must 
make small amounts from each examination. 
If the minor examinations were to be re- 
moved from his category, to eke out even a 
living he would have to charge more for the 
major examinations. 

One practical difficulty in dividing the fee 
for x-ray service is that with charges of such 
small denomination, the patients would object 
to paying two fees. Presuming they paid the 
hospital fees first, they would assume that 
they had paid for their roentgenological ex- 
amination and would not pay an interpretive 
or diagnostic charge when this was sub- 
mitted by the doctor. Neither the lay public 
nor the medical profession has been educated to 
the two-fee idea. 

Conclusions.—The x-ray examination is, 
and always has been, fundamentally a medical 
procedure. Roentgenology as a science is 
still in its infancy. The medical profession 
as a whole should not stand by idly while short- 
sighted lay interests and hospitals try to take 
over this phase of medical practice under the 
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guise of calling it a technical procedure. The 
actual operation in surgery is in the same sense 
a technical procedure; auscultation and per- 
cussion are technical procedures; cystoscopic 
examinations are technical procedures. If all 
of these are separated from physicians, how 
will medicine, including radiology, advance or 
even maintain its present position? X-ray 
technicians must be trained by physicians. 
Who will train them when the specialty of 
radiology no longer exists? This whole pro- 
posal of technical division is a retrograde step. 

The hospital has a just and proper interest 
in its equipment, in its space, and in its per- 
sonnel, but here the interest ceases. It 
can charge for the materials, interest on in- 
vestment, salaries, and rental but not for the 
production of roentgenograms. If the hos- 
pital is able to hold out as part of the bait for 
its insurance policy only the strictly hospital 
portion of the x-ray examination and if the 
patient has to pay the recognized roentgenolo- 
gist for the rest, the bait will not be big enough. 
There seem to be better ways of protecting the 
hospital's interest than the division of the 
medical x-ray examination into two artificial 
portions. One of these is the maintenance of 


the quality and soundness of the medical care 


practised in the hospital; the other is the 
recognition of the rights of the medical pro- 
fession, that in the final analysis actually 
make the hospital what it is—a living institu- 
tion for the care of the sick in the hospital. 


ANNOUNCEMENTS 
ANNUAL MEETING 
ENTERTAINMENT 


Among the entertainments planned by our 
Memphis hosts are the following: 

Tuesday: Luncheon for the ladies attend- 
ing, at the Memphis Country Club. 
Wednesday, 10 A.M.: Mrs. 
breakfast for the Counselors’ wives 

Room, Hotel Peabody. 

Wednesday afternoon: Musicale and tea 
given by the ladies of the Memphis Doctors 
Auxiliary at the home of Dr. and Mrs. Willis 
Campbell, Morningside Drive. 

Thursday afternoon: Sightseeing automo- 
bile ride to points of interest. Refreshments 
Served at the home of Dr. and Mrs. W. S. 
Lawrence, 1622 Central Ave., after the drive. 

Thursday evening: Banquet. 


MeGuffin's 
Georgian 
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The Stag Party will be given at Hotel 
Gayoso, 8 P.M., Wednesday. 

All of the golf clubs in and around Memphis, 
also hunting and fishing clubs, will be open to 
the visiting doctors. 

Local Trans portation.—Due to the proximity 
of other hotels to the Peabody (headquarters 
hotel) the local transportation problem is not 
a serious one. There will always be, however, 
an ample supply of automobiles and taxicabs 
in case of inclement weather. For those who 
come to Memphis by motor, there will be ade- 
quate parking garages in connection with all 
of the hotels. 

Rotary Club Luncheon, at which Dr. Wood's 
address will be given, will be held in the main 
dining room of Hotel Gayoso at 12:30 P.M., 
Tuesday, within easy walking distance of 
Hotel Peabody. 

The Carman Lecture will be given in the 
ballroom of the Peabody Hotel, Tuesday 
evening. 


ANNUAL MEETING 
MEMPHIS HOTELS 
Location, and additional notice regarding rates 


The Memphis hotels are well grouped in the 
downtown district. All of them are entirely 
modern, have been kept in excellent shape 
throughout the depression, and are accustomed 
to the handling of convention guests. Mem- 
phis entertains more than 300 conventions 
every year. 

The headquarters hotel is Hotel Peabody, 
the rates of which are from $3.00 to $5.00 
single, $4.00 to $6.00 double, and $6.00 to 
$8.00 for rooms with twin beds. 

Across the street from the Hotel Peabody is 
Hotel Tennessee, which provides ‘first class 
rooms with baths at $2.00 to $3.00 single, and 
$3.00 to $4.50 double. 

Two blocks away is Hotel William Len, the 
rates of which are $2.00 to $3.00 single, $3.00 
to $4.00 double, and $4.50 to $5.00 for rooms 
with baths. 

At the same distance from Hotel Peabody is 
Hotel Gayoso, the rates of which are $2.00 to 
$4.00 single, and $3.50 to $6.00 double. 

Hotel Claridge is located about six blocks 
from Hotel Peabody. Its rates are $2.50 to 
$3.00 single, $3.50 to $5.00 double, and $4.00 
to $5.00 for twin beds. 

The rates at Hotel DeVoy, which is about the 
same distance from Hotel Peabody as is Hotel 
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Claridge, are $1.75 to $4.00 single, and $2.50 
to $6.00 double. 

Hotel Chisca is about five blocks from Hotel 
Peabody, and its rates are $2.00 to $5.00 single, 
$3.00 to $6.50 double, and $4.00 to $5.00 with 
twin beds. 

Next door to the Hotel Chisca is Hotel Adler, 
the rates of which are approximately the same 
as those of Hotel Tennessee. 

Hotel Ambassador is six blocks from Hotel 
Peabody, and its rates are $1.00 to $1.50 single, 
$2.00 to $2.50 double, and $4.00 for rooms with 
twin beds. 

Hotel Parkview is located opposite Overton 
Park in the residential district, about two miles 
from Hotel Peabody. Its rates are $2.50 to 
$3.00 single, and $3.00 to $4.00 double. 

The number of reservations to date indicates 
a large attendance. I suggest that you write 
for your reservation without further delay 
in order that you may secure the accommoda- 
tions desired. 

J. CasH Kine, M.D., 
Hotel Committee, Chairman. 


915 Madison, Memphis, Tennessee 





TRANSPORTATION FOR THE 
MEMPHIS MEETING 


DEC. 3 TO 7, INCLUSIVE 


The Transportation Committee has secured 
the adoption of the straight certificate plan 


of reduced fares. At the time the ticket is 
purchased, each member secures a certificate 
for himself and each dependent member of his 
family attending the meeting. He secures 
this certificate from the agent selling him the 
ticket and pays the full one-way fare. This 
certificate is validated at the meeting and, pro- 
vided 100 certificates are presented for valida- 
tion, a return ticket may be purchased for 
one-third the regular fare. No diversifica- 
tion of route is permitted under this plan. 
All the passenger associations in the United 
States have agreed to this plan and the Cana- 
dian association for the eastern part of Canada. 
The Committee and the officers of the Society 
are very anxious for all attending the meeting 
to avail themselves of this reduced fare. 

In the territory of the Southeastern Passen- 
ger Association, which is south of the Ohio 
and east of the Mississippi rivers, there are 
daily return reduced fares that permit of 
diversified routes. In some instances these 
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rates are less than the regular fare plus one- 
third. 

Be sure to get your certificate at the time you 
purchase your ticket. 





SCIENTIFIC EXHIBITORS 


At the Annual Meeting, to be held at the 
Peabody Hotel, Memphis, the following Sci- 
entific Exhibits have been arranged, according 
to W. W. Robinson, M.D., Chairman of the 
local committee on Scientific Exhibits. Others 
may be added before the final date. 


1. Ira I. Kaplan, M.D., Milton Friedman, 
M.D., and Rieva Rosh, M.D., Radiation 
Therapy Department, Bellevue Hospital, 
New York City. 

Protracted External Irradiation: Compari- 
son of Different Technics. 

. C. J. Buchner, M.D., and Theodore Fetter, 
M.D., Jefferson Medical College and 
Hospital, Philadelphia. 

Renal Tuberculosis. 

. H. N. Pulliam, M.D., and L. W. Diggs, 
M.D., University of Tennessee, Mem- 
phis, Tenn. 

Sickle-cell Anemia. 

. John R. Evans, M.D., Denver, Colo. 

The Obstetric Pelvis. 

. Samuel Brown, M.D., and J. E. Mc- 
Carthy, M.D., University of Cincinnati, 
Cincinnati. 

The Position of the Esophagus under Ab- 
normal Conditions of the Heart and 
Great Blood Vessels. 

>» A. N. Arneson, M.D., and Edith H. 
Quimby, M.A., Memorial Hospital, New 
York City. 

Roentgen Radiation in Carcinoma of 
Cervix Uteri: Distribution of Radiation 
within the Female Pelvis for Different 
Port Arrangements and Target-skin Dis- 
tances. 

. Gentz Perry, M.D., Evanston, III. 

New Safety Control Devices for Filters in 
X-ray Therapy. 

. Raphael Pomeranz, M.D., Newark, N. J. 

Acute Silicosis Cases in Pulverizing Plants 
in New Jersey: A Radiologic, Micro- 
scopic, and Experimental Survey. 

. I. Seth Hirsch, M.D., New York Uni- 
versity Medical School, New York City. 

Roentgen Kymography: The Graphic 
Representation of Visceral Movements. 
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_ 1. S. Trostler, M.D., Chicago. 

Differential Diagnosis of Gastric Condi- 
tions. 

Differential Diagnosis of Pulmonary Con- 
ditions. 

. John Russell Carty, M.D., New York Hos- 
pital, New York City. 

Important Technical Factors in Soft Tissue 
Radiography. 

2. W. E. Caldwell, M.D., H. C. Moloy, M.D., 
and P. C. Swenson, M.D., Sloane Ma- 
ternity Hospital for Women, and Roent- 
gen Department, Presbyterian Hos- 
pital, New York City. 

Anatomical Variations in the Female Pel- 
vis: Their Obstetrical Significance. 

. H. B. Podlasky, M.D., Milwaukee, Wis- 
consin. 

Biliary Colic Fistula. 

. Robert P. Ball, M.D., and S. S. March- 
banks, M.D., Baroness Erlanger Hos- 
pital, Chattanooga, Tenn. 

Roentgen Pelvimetry and Fetal Cephalom- 
etry: A New Technic. 

. T. H. Cuddy, M.D., Winnipeg, Manitoba, 
Canada. 

Unusual Abdominal Lesions. 

. L. F. Fisher, M.D., St. Joseph Hospitals, 

South Bend and Mishawaka, Indiana. 
Diverticula of Colon. 


Benign Tumors of Stomach: Studies on 
Incidence and Malignant Degeneration. 


. Lester A. Smith, M.D., Indianapolis, Ind. 


Xanthomatosis Involving Bone. 


. Lester A. Smith, M.D., Indianapolis, Ind. 


Neurotrophic Bone and Joint Lesions from 
Myelodysplasia of Spinal Cord. 


. Kenneth D. A. Allen, M.D., and Harold 


Waltz, M.D., Child Research Council, 
Univ. of Colo. Medical School, Denver. 
A Sign for Evaluation of Inspiration. 


}. John D. Camp, M.D., and E. V. Allen, 


M.D., Mayo Foundation for Medical 
Education and Research, Rochester, 
Minn. 

Arteriography. Roentgen Visualization 
of Peripheral Arteries in Living Subjects. 


. Ira H. Lockwood, M.D., Kansas City, Mo. 


Tumors of the Breast. 
Ira H. Lockwood, M.D., Kansas City, Mo. 
Bone Tumors. 


. John D. Camp, M.D., Mayo Clinic, 


Rochester, Minn. 
The Roentgen Localization of Spinal Cord 
Tumors. 





COMMERCIAL EXHIBITORS 


. E. C. Baker, M.D., and J. S. Lewis, M.D., 
Youngstown Hospital Association, 
Youngstown, Ohio. 


The following Commerical Exhibitors have 
requested space to show their products at the 
Annual Meeting: 


Multiple Urograms: An Aid to Urological 
Diagnosis. 

3. Byron H. Jackson, M.D., Lewis A. Milk- 
man, M.D., and W. J. Corcoran, M.D., 
Scranton, Pa. 

Lungs of Anthracite Miners of Pennsyl- 
vania: All Subjects Working and Ap- 
parently in Perfect Health. 

. Chicago Roentgen Society, Chicago. 

Century of Progress Exhibit. 

. Walter W. Robinson, M.D., Crisler Clinic, 
Memphis, Tenn. 

A Composite Unit for Sinus-mastoid and 
Gastro-duodenal Radiography. 

. Leo G. Rigler, M.D., Rudolph Koucky, 
M.D., and A. L. Abraham, M.D., Uni- 
versity of Minnesota, Minneapolis, Minn. 

Effect of Thorium Dioxide Sol on the 
Human Liver: Clinical and Histologic 
Studies. 


“2. Leo G. Rigler, M.D., and Lester G, Erick- 


sen, M.D., University of Minnesota, 
Minneapolis, Minn. 


Buck X-Ograph Company, of St. Louis. 

Du Pont Film Manufacturing Company, 
of New York City. 

Eastman Kodak Company, of Rochester, 
New York. 

E. Fougera & Company, of New York 
City. 

General Electric X-ray Corporation, of 
Chicago. 

Kelley-Koett Manufacturing Company, 
Inc., of Covington, Ky. 

Mallinckrodt Chemical Works, of St. 
Louis. 

Medical Bureau, of Chicago. 

Patterson Screen Company, of Towanda, 
Pennsylvania. 

Philips-Metalix Corporation, of New York 
City. 

Picker X-ray Corporation, of New York 
City. 

Radon Company, Inc., of New York 
City. 
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13. Standard X-ray Company, of Chicago. 

14. Victoreen Instrument Company, of Cleve- 
land, Ohio. 

15. Westinghouse X-ray Company, Inc., of 
Long Island City, N. Y. 





EXAMINATIONS BY AMERICAN BOARD 
OF RADIOLOGY 


All radiologists wishing to take the exami- 
nation of the American Board of Radiology 
should present themselves for that purpose 
at the Annual Meeting of the Radiological 
Society of North America, in Memphis. The 
exact dates and details may be learned by 
application to the Secretary of the Board, 
B. R. Kirklin, M.D., Mayo Clinic, Rochester, 
Minn., and no time should be lost in getting 
in touch with him. 





COMMUNICATION 
MINNESOTA RADIOLOGICAL SOCIETY 


The annual meeting of the Minnesota Radio- 
logical Society was held in connection with 


the meeting of the Minnesota State Medical 
Association in Duluth, Minnesota, July 16, 


1934. The following program was presented: 
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Cholecystographic Findings in a Series of 
Cases Operated Upon. Edward Schons, 
M.D., St. Paul. 

Osteomyelitis of the Spine, with Case Re- 
ports. J. R. McNutt, M.D., Duluth. 

The Radiation Therapy of Carcinoma of the 
Lip. C.O. Hansen, M.D., Minneapolis. 

A Roentgenologic Consideration of the 
Normal Colon. H. M. Weber, M.D., 
Rochester. 

The Roentgen Diagnosis of Placenta Previa. 
W. H. Ude, M.D., Minneapolis. 


Election of officers for the coming year 
resulted as follows: President, Robert G. 
Allison, M.D., Minneapolis; Vice-president, 
Eugene T. Leddy, M.D., Rochester; Secretary- 
Treasurer, Leo G. Rigler, M.D., Minneapolis. 


The Russell Carman Memorial Lecture was 
inaugurated at this meeting before the general 
assembly of the Minnesota State Medical 
Association. Donald C. Balfour, M.D., of 
Rochester, delivered a splendid address on the 
life of Dr. Russell D. Carman and his contribu- 
tions to radiology. B.R. Kirklin, M.D., intro- 
duced A. B. Moore, M.D., of Washington, 
D. C., who presented an address on ‘‘The Func- 
tion of the Roentgenologists in the Diagnosis of 
Abdominal Conditions.”’ A similar lecture will 
be given each year at the meeting of the Minne- 
sota State Medical Association. 








BOOK REVIEWS 


BOOK REVIEWS 


DILATATIONS OF THE BRONCHI: CLINIC, PATHO- 
GENESIS, DIAGNOSIS, AND TREATMENT (Les 
Dilatations des Bronches: Clinique, Patho- 
génie, Diagnostique et Traitement). By 
MIcHEL LEON-KINDBERG, Médicin des Hépi- 
taux de Paris. A paper-bound volume of 
126 pages, with 20 illustrations. Masson 
et Cie., Paris, 1934. Price, 22 francs. 


This interesting monograph was written by 
an internist who is regarded as one of the high- 
est authorities in France on bronchiectasis, and 
who has seen much of the work of André 
Soulas. 

In the introduction is a brief summary of the 
evolution of the knowledge about bronchi- 
ectasis from Laénnec’s classical description to 
the more current views. The author believes 
that little has been added to Laénnec’s original 
description, and that a study of the develop- 
ment or evolution of bronchiectasis would be of 
value. 

From his large clinical experience he believes 
that bronchial dilatations result not from one 
chronic infection of the entire respiratory tract 
necessarily, but develop from intercurrent 
infections and complications which flare up and 
are oftentimes local. They may also be 
caused by pulmonary tuberculosis, foreign 
bodies, certain bronchopneumonias, unresolved 
pneumonias, and above all by abscesses and 
gangrenous infections. Congenital conditions 
may play a part. No individual specific 
organism appeared to be responsible. Several 
interesting reproductions of microscopic sec- 
tions are presented showing various phases of 
bronchiectasis. 

Bronchiectasis in infants is more frequent 
than generally realized and varies from mild to 
severe cases. There is the acute form ob- 
served at or during the course of the primary 
infection as whooping cough, bronchopneu- 
monia, and respiratory infections following the 
acute exanthemas. These acute conditions 
may subside and have only a few focal signs 
which may characterize the whole condition of 
chronic ectasis. Following this there is often 
healing, and then a recurrence which the phy- 
sician usually thinks of as a new infection un- 
less he understands the true nature of the 
evolution of bronchiectasis. These so-called 
“new infections’? show the same clinical pic- 
ture, and are really only a ‘‘flare-up"” of the old 
grave infection. The lesions are usually in- 
sidious and progressive. Manifestations of 
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dilatations may be completely absent during 
the interval before recurrence of the infec- 
tion, and these cases often are erroneously 
diagnosed as tuberculosis. Chronic bronchitis 
per se does not seem to be a cause of bronchial 
dilatations, but any superimposed grave infec- 
tion, especially if it predisposes to necrosis, may 
cause a dilatation. 

In the adult, bronchiectasis produces a more 
varied clinical picture than in children. In 
cases followed for a long time the author be- 
lieved the primary infection to have occurred 
a long time previously. 

The clinical pictures of bronchiectasis in 
children and adults are discussed. The symp- 
toms vary from mild to severe and often no 
classical picture is present to enable a correct 
diagnosis to be made. The author advocates 
either roentgenograms of lipiodol injections of 
the bronchi or bronchoscopy as diagnostic 
measures. He believes that routine roentgen 
examinations of the chest are often unsatis- 
factory, but injection of iodized poppy-seed oil 
into the bronchi through a nasal catheter fol- 
lowed by a roentgen examination, will show 
even the very early cases. Several reproduc- 
tions of roentgenograms illustrating these ob- 
servations are shown. The second method is 
the bronchoscopic examination. A figure is 
shown which demonstrates the various steps in 
passing the scope. Bronchoscopy is also of use 
in giving valuable information concerning the 
condition of the mucosa, anatomical structure, 
anomalies and abnormalities, and of the pres- 
ence or absence of neoplasms. 

In treatment, the author feels that bronchos- 
copy is the treatment of choice, especially in 
early cases. It is palliative and often curative, 
having another advantage of being practically 
without risk. Lobectomy, progressive exer- 
cises, and collapse therapy have very limited 
indications. 

A bibliography of 181 references, while not 
complete as the author states, lists many 
important articles, and may at least be con- 
sidered as representative of the literature upon 
this subject. 


HAROLD WALTz, M.D. 


THE MANAGEMENT OF FRACTURES, DISLOCA- 
TIONS, AND SPRAINS. JOHN ALBERT Key, 
B.S., M.D., Clinical Professor of Orthopedic 
Surgery, Washington University School of 
Medicine; Associate Surgeon, Barnes, 
Children’s, and Jewish Hospitals, St. 
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Louis, and H. EarLteE CONWELL, M.D., 
F.A.C.S., Orthopedic Surgeon for the 
Tennessee Coal, Iron and Railroad Com- 
pany, Birmingham, Alabama; Orthopedic 
Chief of the Traumatic and Orthopedic 
Services of the Employees’ Hospital, Fair- 
field, Alabama; member of the Fracture 
Committee of the American College of 
Surgeons, and the Advisory Editorial Staff 
of “Journal of Bone and Joint Surgery.” 
A volume of 1,164 pages, with 1,165 illustra- 
tions. Published by C. V. Mosby Com- 
pany, St. Louis, 1934. Price, $15.00. 


The authors have produced a volume which 
covers the more modern methods of treatment 
of fractures of all types as well as some of the 
older methods. Their selection of material has 
been excellent and it is obviously collected 
from a wide experience in handling fractures in 
an up-to-date way. It is well organized and 
the material is presented in a clear and read- 
able manner. The illustrations are well se- 
lected and in most instances adequately por- 
tray what the authors wish to convey. For 
the most part the treatment is well described 
as to all the satisfactory methods in use at the 
present time. 

The references to the literature are in many 
cases inadequate and in some cases, we believe, 
misleading. This is perhaps of relatively little 
importance, and yet, in a reference book of this 
type, an adequate bibliography, well compiled, 
is a great help. 

The authors have attempted to cover the 
causes and treatment of the industrial lame 
back, though we have failed to find any men- 
tion of the intervertebral discs in these cases. 
We believe their importance is worthy of more 
attention. While the authors mention frac- 
tures of the articular facets they have not 
stressed the importance of traumatic arthritis 
of these facets in the production of lumbosacral 
pain with or without sciatica. In another 
chapter they state that fractures of the sternum 
are rare. This we question, at least we believe 
that they are not so rare as indicated. We 
believe too that more emphasis should be 
placed on prophylactic administration of anti- 
gas serum than is found in the text. 


RADIOLOGY 


In reviewing the work, however, it seems to 
have as few or fewer shortcomings than most 
such texts and it is modern and otherwise 
complete and should be in the hands of every 
one interested in the treatment of fractures. 


La Né&cativatTion Exectriguz. By P, 
AvuBOURG, Electro-radiologist of the Beaujou 
Hospital, C. LAVILLE, and P. LE Go. A 
volume of 146 pages. Masson et Cie., 
Paris, 1934. Price, 20 francs. 


This monograph gives an account of the 
theoretical considerations leading to the con- 
struction of an apparatus called “‘electropul- 
sator”’ by C. Laville, with a preliminary report 
concerning its clinical usefulness. No dia- 
grams of the machine are shown in the text 
but it is stated that the type of electricity 
produced has not been employed before. Its 
three characteristics are set forth by the 
authors. Extremely small doses of current 
can be applied; it is possible to measure their 
order of magnitude with laboratory apparatus. 
Only the negative pole is utilized, therefore, the 
name of the procedure as well as the title of the 
book ‘‘Négativation Electrique.” The pulsa- 
tions are modulated, 1.e., the ratio between the 
length of an impulse and the period between 
impulses is of the order of 1:9. 

After an experimental study of the reflexes 
which may be produced by this new current the 
authors used it clinically with encouraging 
results in post-traumatic pain, in neuralgia and 
neuritis, in painful scars, and in glycosuria. 
The technical data were usually as follows: 9- 
12 volts, 70 interruptions per second. It is 
interesting to note that, for instance, a stomach 
which usually emptied in six hours, emptied in 
one and a half hours if this new current was 
applied to the seventh cervical segment of the 
spine. The frequency of the contractions was 
not changed but their strength seemed con- 
siderably augmented. The authors also state 
that ‘‘in spite of the small quantities of electri- 
cal energy delivered by the apparatus, its 
therapeutic use can be compared to that of a 
powerful modifier of cellular metabolism.” 

5. A..P. 
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Chronic Idiopathic Steatorrhea: Roentgenologic 
Observations. A.M. Snelland John D.Camp. Arch. 
Int. Med., April, 1934, 53, 615-629. 

In this condition there are present deficient di- 
gestion and absorption of fat which may be attributed 
to some pancreatic disorder or to some intrinsic lesion 
of the duodenum or jejunum. The few available ob- 
servations made at necropsy in these cases tend to sub- 
stantiate this view. In cases reported by Whipple 
there were extensive deposits of neutral fat and fatty 
acids in the intestinal mucosa and in the mesentery 
and retroperitoneal lymph nodes. Chronic passive 
congestion and cloudy swelling of the viscera were also 
noted. In a case reported by Salvesen was found 
atrophy of the pancreas and spleen as well as par- 
enchymatous degeneration of the liver. Such obser- 
vations were also confirmed by other writers. 

On the basis of these anatomic observations it would 
appear that, in certain cases at least, it should be pos- 
sible to demonstrate roentgenologically evidence of 
disease in the upper part of the intestinal tract, and 
certain changes have been noted in three of the seven 
cases reported. The roentgenologic findings consisted 
of delayed motility and alterations in the mucosal re- 
lief of the small intestine, especially the jejunum, pro- 
ducing a smoothing of the contours of the lumen, ob- 
literation of the usual markings of the valvule conni- 
ventes, and clumping of the barium in elongated masses. 
These roentgenologic findings suggested an inflamma- 
tory condition with edema of the mucosa and infiltra- 
tion of the walls, involving especially the small intes- 
tine, and occasionally the stomach, duodenum, and 
colon. The regression of the changes, coincident with 
the improvement in the clinical symptoms, and in- 
flammatory changes described at necropsy in similar 
cases would seem to substantiate the correctness of 
the observations. It is not held that these roentgen- 
ologic observations are characteristic only of chronic 
idiopathic steatorrhea, since they may occur in vary- 
ing degrees of any acute inflammatory condition of the 
intestinal tract. Their presence, however, constitutes 
tangible evidence during life of alterations in the gastro- 
intestinal tract which has been suspected clinically 
and found at necropsy in idiopathic steatorrhea. 

This paper and the disease-syndrome it describes 
is important to the roentgenologist because it throws 
additional light on diseases of disturbed mineral 
metabolism. In connection with the paper it is noted 
that three of seven cases discussed presented changes 
in the skeletal system, especially one case of osteoporo- 
sis and a second case with marked osteomalacia, in- 
cluding deformities of the pelvis and long bones and 
pseudo-fractures. 

From the anatomic, physiologic, and roentgenologic 
evidence presented it is apparent that the clinical syn- 
drome of idiopathic steatorrhea with tetany may be 
produced by an inflammatory or atrophic lesion of the 
upper intestinal segments. The element of defective 
absorption of fat, mineral salts, and vitamins may well 
be secondary to such lesions. The condition undoubt- 


edly does not constitute a clinical entity. The same 
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clinical phenomena have been encountered in tropical 
sprue, which, at recent studies seem to indicate, may 
be a deficiency disease approximating in some respects 
primary anemia. 

H. A. JARRE, M.D. 


GENITO-URINARY TRACT (DIAGNOSIS) 


The Diagnostic Significance of Pyelovenous Reflux, 
R. Téppner. Fortschr. a. d. Geb. d. R6ntgenstrahlen, 
September, 1934, 50, 281-286. 

Two cases of so-called pyelovenous reflux are re- 
ported. No pathognomonic significance is attached 
to such observations beyond the indication of a patho- 
logically increased pressure in the renal pelvis which 
might have been produced by spasm, ureteral occlusion, 
or faulty injection. 

H. A. JARRE, M.D. 


VASCULAR SYSTEM 


The Roentgenologic Diagnosis of Intracardiac Calcifi- 
cations. Paul A. Bishop and Hugo Roesler. Am. 
Jour. Roentgenol. and Rad. Ther., January, 1934, 31, 
1-15. 

Calcareous deposits in some portion of the heart are 
rather common in individuals over fifty years of age 
but are often only microscopically visible, or are so 
scattered as to escape detection by both ordinary and 
special roentgen examination. When readily visible 
with the naked eye, they may then often be success- 
fully studied zm vivo or postmortem by appropriate 
roentgenologic methods. In the authors’ article the 
term ‘‘intracardiac calcification”’ is restricted to calcifi- 
cation of the left annulus fibrosis and mitral and aortic 
valves. Roentgenoscopy is an important part of the 
study for the character and extent of the movements of 
these areas of calcification and is very helpful in deter- 
mining their structural location. An elliptical, ‘‘danc- 
ing’’ or ‘‘jerking’’ motion, varying in speed and cover- 
ing a distance of 0.8 to 1.5cm., is described as character- 
istic. It is the authors’ belief that such changes are 
more often on a degenerative rather than an inflamma- 
tory basis (fatty degeneration, necrosis, atheroma, cal- 
cification), of the skeletal connective tissue of the 
heart which is interposed between atria and ventricles 
and serves for insertion of atrioventricular valves, 
aorta, and pulmonary artery. 

For radiographic demonstration a Rotalix tube is 
preferred which allows rapid exposure and gives fine 
detail. The pre- and postmortem radiographic ap- 
pearances of the three cases reported are included in the 
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illustrations. 
J. E. Hasse, M.D. 


Radiography of Calcification in Cardiac Valves dur- 
ing Life. J. V. Sparks and Courtenay Evans. British 
Jour. Radiol., August, 1934, 7, 463-466. 

The authors discuss the clinical examination and 
radiologic demonstration of calcification in the heart 
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valves and describe the radiographic technic used to 


visualize the lesion. 

The patient was a married woman, aged 52 years, 
who complained of occasional pains in the sternal 
region of twenty years’ duration. Giddiness and short- 
ness of breath at times also were noted by the patient. 
Physical examination revealed slight enlargement of 
the heart, a systolic thrill in the second right inter- 
costal space, an apical systolic murmur and a faint 
diastolic murmur along the left border of the sternum. 
The radial and brachial arteries were thickened. The 
blood pressure was 170/130 mm. Hg. and the pulse 
rate was 68. The blood Wassermann reaction was 
negative. The clinical diagnosis was aortic stenosis 
with arteriosclerosis and hypertension. 

Fluoroscopy revealed evidence of enlargement of the 
aortic arch. With the patient in a semi-oblique posi- 
tion a well-marked comma-shaped area of calcification 
was visible in the position of the aortic valve. The 
upper portion of the shadow appeared fixed and the 
lower end moved about a centimeter at each cardiac 
impulse. The shadow was noted in both oblique 
positions and also in the left lateral position. 

In order to visualize calcification in the heart valves 
the authors advise adequate accommodation of the 
eyes, and the use of a sufficiently small diaphragm. 
The radiographic demonstration is more difficult be- 
cause of movement. A high milliamperage, a small 
cone, and a very short exposure time are suggested. 

J. N. Ané, M.D. 


Interatrial Septal Defect. H. Roesler. Arch. Int. 
Med., September, 1934, 54, 339-380. 

A case is reported which illustrates the clinical and 
anatomic peculiarities of interatrial septal defects. 
Sixty-two cases have been reviewed, including the 
author’s. All of the cases of small defects or complete 
absence of the interatrial septum and combinations, 
with patency of the ductus arteriosus, pulmonary 
stenosis, interventricular septal defect, and a high 
grade of coarctation of the aorta, have been excluded. 

In at least three-fourths of all the cases valvular 
lesions were found which affected predominantly the 
mitral orifice. Subacute bacterial endocarditis did 
not occur; chronic pericardial disease, crossed embolism 
and tuberculosis of the lungs occurred rarely. 

The roentgenologic findings were those of a large 
heart varying in shape from oval to globular, and ex- 
tending, as a rule, toward the left. The pulmonary 
conus and artery projected far to the left, and upward 
and forward. The branches of the pulmonary artery 
(the “hili’’) at times showed increased pulsations and 
were sharply defined and enlarged. Lack of knowledge 
of the roentgenologic picture led to the erroneous diag- 
nosis of mediastinal tumor or tuberculosis. The aortic 
knob was small—at times invisible. Other conditions 
which caused pulmonary dilatation and narrowness or 
absence of the aortic knob, were given. 

The interesting finding from the electrocardiographic 
study was the presence, as a rule, of only a moderate 
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degree of axis deviation to the right. Enormous dila- 
tation of the right side of the heart with comparatively 
moderate hypertrophy did not cause a high degree of 
right axis deviation in the electrocardiogram. 

H. A. JARRE, M.D. 

Coarctation or Congenital Stenosis of the Aorta 
Elizabeth Foley Taylor. British Jour. Radiol., August, 
1934, 7, 452-462. 

Coarctation or congenital stenosis of the aorta in the 
region of the ductus arteriosus may be divided into the 
“infantile” and ‘‘adult’’ types. In the ‘infantile’ type 
the aorta is narrowed where the ductus arteriosus 
joins this vessel. The ‘‘adult”’ type, in which there is 
complete stenosis or extreme narrowing, was described 
in 1828 and 1844 as postmortem curiosities. At the 
present time, this condition is recognized as a clinical 
entity which can be diagnosed radiologically. 

Adult coarctation may produce no symptoms as long 
as the collateral circulation is sufficient to supply the 
needs of the body. However, with weakening of the 
myocardium as a result of intercurrent infection or 
increase in the hypertension in the upper parts of the 
body as a result of excessive muscular strain the condi- 
tion may become evident between the ages of twenty 
and forty years. 

Well-established cases of coarctation of the aorta may 
be recognized clinically. In the more obscure cases 
the radiological examination is considered of definite 
value in the diagnosis. The radiological findings in this 
condition are as follows: (1) In 75 per cent of the 
cases there is hypertrophy of the left ventricle; (2) the 
aortic knob is absent; (3) over 50 per cent of the cases 
show aneurysmal dilatation of the first portion of the 
aortic arch; (4) erosion of the under surfaces of the ribs 
is noted in nearly all cases; (5) the bifurcation of the 
trachea is noted ‘‘pencilled out” in the left oblique posi- 
tion due to the absence of the aortic shadow. 

J. N. Ané, M.D. 
KNEE JOINT 

The Roentgen Diagnosis of Old Injury to the Cru- 
ciate Ligament of the Knee Joint. F. Felsenreich. 
Fortschr. a. d. Geb. der R6ntgenstrahlen, April, 1934, 
49, 341-346. 

This paper is a careful roentgenologic study of the 
joint space at the knee and particularly the intercon- 
dylar eminences of the tibia. In an appreciable num- 
ber of patients who have sustained injury to the knee 
joint one can later on detect evidence of trauma to the 
cruciate ligaments by changes in these intercondylar 
eminences and the adjacent fossz, which represent 
chiefly proliferation of bone as an expression of the 
localized deforming osteo-arthritis. Such demonstra- 
tions seem to be of considerable judicial value. 

H. A. Jarre, M.D. 

Knee-joint Visualization: A Roentgenographic Study 
with Iopax. Douglas Boyd. Jour. Bone and Joint 
Surg., July, 1934, 16, 671-680. 

The author studied the x-ray appearance of the visu- 
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alized knee-joints of seven patients after the injection 
of the articular spaces with iopax solution. Michaélis, 
in 1931, employed iopax in a similar study. However, 
his patients were kept in bed, under observation, for 
one or two days, whereas, the author’s series con- 
sisted of ambulatory patients only. 

In this study the patients were taken directly to the 
x-ray department without previous preparation. The 
solution used was an autoclaved 30 per cent iopax, 
dissolved in 0.5 per cent novocain. The injection was 
made with surgical asceptic technic directly into the 
suprapatellar pouch, from the lateral aspect of the 
joint at the level of the superior border of the patella. 
If effusion was present, this fluid was first aspirated 
before the injection. If no-fluid was present in the 
joint, salt solution was first injected and withdrawn to 
make certain of the position of the needle, after which 
the iopax solution was. injected. Roentgenograms 
were then taken. The leg was then manipulated 
through its full range of motion and additional films 
were made with the leg in flexion. After the roent- 
genograms had been taken as much of the solution as 
possible was withdrawn. The puncture site was then 
dressed and an elastic bandage was placed over the 
joint. Rest in bed for a period of 48 hours and heat 
to the joint was prescribed. It was determined that 
from 25 to 35 c.c. of the solution was sufficient for good 
shadows. 

The following conditions of the knee-joint were 
studied by this method: villous synovitis, hyper- 
trophic arthritis, Charcot joint, infectious arthritis, and 
popliteal bursitis. No unfavorable reactions were 
noted in any case. Of interest also is the fact that 
three patients were relieved of previous joint pain and 
effusion. 

It is believed that with further study of the x-ray 
appearance of the visualized knee-joint this method 
will prove of diagnostic value and that it may even 
yield therapeutic results. The procedure was without 
danger as used by the author and, while the solution 
produced a hyperemia of the synovial membrane, no 
cellular exudate was observed. 

J. N. Anfé, M.D. 


PARATHYROIDISM 


Hyperparathyroidism Due to Diffuse Hyperplasia 
of All Parathyroid Glands Rather Than Adenoma of 
One. (Clinical Studies of Three Such Cases.) F. 
Albright, E. Bloomberg, B. Castleman, and E. D. 
Churchill. Arch. Int. Med., September, 1934, 54, 
315-329. 

Three patients with clinical hyperparathyroidism 
were found at operation to have multiple parathyroid 
enlargements, considered to represent hyperplasia of 
all parathyroid tissue. The authors state that they at- 
tach no significance to the fact that none of their three 
patients had bone disease. They consider this a com- 
plication of the disease, dependent on duration, degree, 
and dietary habits, rather than a necessary feature. 
The metabolic findings were typical of hyperparathy- 
roidism. The data for the urinary excretion of cale 
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cium and phosphorus were not given, but very large 
amounts were excreted by patients for whom these 
values were determined. 

The histologic structure of the glands in these pa- 
tients differed markedly from that in 16 cases from the 
clinic in whom only solitary parathyroid enlargements 
were present. The distinctive features were the uni- 
formity of structure, the enormous size of the cells, the 
extreme clearness of the cytoplasm, and the tendency 
to glandular formation. 

A distinction is made between parathyroid hyper- 
plasia with hyperparathyroidism and compensatory 
hyperplasia of the parathyroid glands. An analogy 
between the former and exophthalmic goiter is made. 

Hyperplasia of the parathyroid glands with hyper- 
parathyroidism is considered a disease entity. 

The surgical treatment of parathyroid hyperplasia 
with hyperparathyroidism brings up some interesting 
questions. Thus removal of two enlarged glands in 
one of these patients was without effect on the serum 
calcium and inorganic phosphorus levels. Even with 
removal of sufficient tissue to alter the blood chemistry 
satisfactorily, the condition is apt to recur. It is still 
undecided whether this condition can be handled by 
surgical means. 

A review of 101 cases of hyperparathyroidism re- 
vealed 17 cases, including these three, in which there 
were multiple parathyroid enlargements. Several 
are undoubtedly similar to the ones here reported. 
The records of the cases of multiple parathyroid tu- 
mors have abundant circumstantial evidence in them 
to suggest that the pituitary gland is incriminated. 
The cause of the hyperplasia is probably a parathyroid- 
stimulating factor, possibly the one of the anterior lobe 
of the pituitary described by Hertz and Kranes. 

H. A. JARRE, M.D. 


RADIATION EFFECTS 


The Effects of Roentgen Irradiation upon Carriers 
and Excretors of Diphtheria Bacilli. E. D. Dubowyi, 
N. A. Grinberg, M. T. Prodan, and O. W. Gefter. 
Fortschr. a. d. Geb. d. Réntgenstrahlen, September, 
1934, 50, 294-299. 

Irradiation of the pharynx and tonsils with from 
20 to 35 per cent of an erythema dose at 210 K.V., 
0.05 mm. aluminum, is reported to have rendered 
most of these individuals free from bacilli within a 
week’s time. 

(The paper undoubtedly is open to much discussion 
and criticism in spite of quotations from several 
American authors—Hickey, Witherbee, and others.) 

H. A. JARRE, M.D. 


ROENTGEN-RAY THERAPY 


Concerning Disturbance of Bony Growth and Re- 
tardation of Development of the Female Mammary 
Gland as a Result of Roentgen Irradiation during In- 
fancy and Childhood. G. F. Haenisch. Fortschr. a. 
d. Geb. der R6éntgenstrahlen, July, 1934, 50, 78-86. 

This paper by the well-known anthor first gives 4 
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complete critical review of the literature concerning 


the subject. In this review it is especially pointed 
out that in older reports quite frequently a differentia- 
tion between the effects of irradiation and primary 
disease for which irradiation was employed is not pos- 
sible, that furthermore, dosimetric data frequently are 
quite defective. A case is then reported of true limi- 
tation of growth of bone by roentgen irradiation in 
early youth, producing simultaneously marked failure 
of development of the female mammary gland. This 
case is particularly remarkable because it demonstrates 
clearly limitation of bony growth by roentgen irradia- 
tion without primary underlying bony disease. It is 
pointed out in the paper, furthermore, that during ir- 
radiation of young children the possibility of the pro- 
duction of defective growth must be kept in mind and 
that particular caution is necessary with the dosage 
to be applied. One must be particularly cautious with 
indications for x-ray therapy during the first three 
years of life, though in serious conditions well directed 
roentgen treatment, even with heavy dosage, may be- 
come necessary to save a child’s life at the risk of later 
deformity. 
H. A. JARRE, M.D. 


THE SKULL (DIAGNOSIS) 


Deformation of the Sella Turcica in Tumors of the 
Middle Cranial Fossa. Karl Kornblum. Am. Jour. 
Roentgenol. and Rad. Ther., January, 1934, 31, 23-30. 

Using a previously suggested classification of intra- 
cranial newgrowths not arising from within the pituitary 
fossa, into the three groups, (a) suprasellar, (6) para- 
sellar, (c) metasellar, the writer reviews 40 verified 
cases of tumor occurring in the middle cranial fossa 
(parasellar), to determine the frequency of sufficiently 
characteristic sella changes to correctly classify them 
as falling into the parasellar group. Thirty-four (or 
85 per cent) of the series showed sellar deformation 
while only 12 cases (or 30 per cent) showed other roent- 
genologic signs of tumor (most commonly calcification). 
Sellar changes most commonly seen in the parasellar 
group are: (1) erosion of dorsum manifested by in- 
distinctness of structure; (2) intact but indistinct 
posterior clinoids; (3) slight enlargement of the fossa 
(often only top limits of normal), these erosive changes 
being regularly unilateral and often best demonstrated 
by films taken with the head in a position slightly 
oblique from the true lateral. 

The most helpful single clinical finding taken in 
conjunction with the above-described x-ray changes, 
is a homonymous hemianopsia, with a varying degree of 
motor weakness. 

J. E. Hasse, M.D. 


THE SPINE 


Non-tuberculous Infections of the Spine. Armitage 
Whitman and Raymond W. Lewis. Jour. Bone and 
Joint Surg., July, 1934, 16, 587-593. 

While tuberculosis and chronic osteo-arthritis of the 
spine may be recognized by their roentgenographic ap- 
pearance, other known types of infection of the spine, 
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such as osteomyelitis, typhoid arthritis, syphilis, Neis- 
serian infection, fungus infections, undulant fever, and 
unclassified infectious arthritis are differentiated 
roentgenographically and clinically only with difficulty 
and uncertainty. The authors report a series of four 
cases of such non-tuberculous spine infections. 

Case 1, a woman of middle age, presented a history of 
an abrupt onset of pain in the back eighteen months 
before. For the next four to seven weeks she was ill 
with what was called intestinal influenza. Although 
she enjoyed some comfort after the subsidence of her 
intestinal condition, for several months, following a 
motor trip, she again experienced pain and stiffness in 
the back, which increased in severity. Under general 
anesthesia, her spine was placed in proper alignment 
and a plaster jacket was applied. About two years 
following this treatment roentgenograms revealed a 
destruction of the discs between the second and the 
third and also between the fourth and the fifth lumbar 
vertebral bodies, with bony bridging between the ad- 
jacent margins of these vertebre. This case was be- 
lieved to belong to the class of infectious arthritis, 
following intestinal influenza or to the osteomyelitis 
group. 

Case 2, a woman, aged 29 years, complained of pain 
in the dorsal region of one year’s duration. There was 
no history of injury. Roentgenographic examination 
showed narrowing of the intervertebral disc between 
the fifth and sixth dorsal vertebral bodies. The most 
likely diagnosis of this case was believed to be un- 
classified infectious arthritis. 

Case 3, a man, aged 20 years, complained of pain in 
the lumbosacral region of two months’ duration. 
There was no known etiology except over-exertion 
brought about by lifting stones ata summercamp. No 
constitutional symptoms were noted. Roentgeno- 
graphic examination showed a rounded area of bone de- 
struction and bone production at the superior anterior 
margin of the body of the third lumbar vertebra, with 
considerable narrowing of the disc between the second 
and third vertebral bodies. A plaster jacket was ap- 
plied and examination one year later showed a filling 
in with new bone of the area of bone destruction in the 
third lumbar body. This case was believed to be a 
case of low-grade pyogenic abscess of a vertebral body 
with involvement of the intervertebral disc. 

Case 4, a man, aged 22 years, presented a history of 
four discharging sinuses in the following locations: 
Left groin, lumbosacral region, over the right hip, and 
over the right sacro-iliac region. Eight years previ- 
ously he had had many boils. His illness began with 
high temperature and severe pain in the small of the 
back. Repeated smears, cultures, and guinea-pig 
inoculations failed to reveal the presence of tuberculo- 
sis. X-ray examination after injection of the sinuses 
with a 12 per cent solution of sodium iodide showed 
that the sinuses led down to the right fifth transverse 
process and to the right of the bodies of the fourth and 
fifth lumbar vertebra. Narrowing of the interverte- 
bral disc between the fourth and fifth bodies with 
roughening of the adjacent surfaces of the bodies and 
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erosion of the right transverse process of the fifth lum- 
bar vertebra with sequestrum formation were also 
noted. Because of the exclusion of tuberculosis and the 
history of boils this case was believed a chronic non- 
tuberculous osteomyelitis and arthritis of the spine. 
J. N. Ané, M.D. 


Chronic Rheumatic Diseases of the Spine. J. L. 
Miller. Arch. Int. Med., August, 1934, 54, 161-169. 

The two types of chronic rheumatism seen in the ex- 
tremities may also affect the spine. Rheumatoid ar- 
thritis of the spine may be followed by pathologic 
changes recognized as spondylitis ankylopoietica. The 
cause of the early and frequent incidents of osteo-arthro- 
sis of the spine is discussed. Extensive reference is 
made to the investigations and publications by German 
authors, especially G. Schmorl and H. Junghanns. (In 
“Die gesunde und kranke Wirbelsaule im Roentgen- 
bild,”’ Leipzig, Georg Thieme, 1932, where a complete 
bibliography on chronic rheumatism of the spine may 


be found.) 
H. A. JARRE, M.D. 


THE STOMACH 


Thoracic Stomach. H.W. Goodall and L. H. Hoyt. 
Arch. Int. Med., April, 1934, 53, 594-614. 

Report of five cases, three of which carried the 
greater part of the stomach above the diaphragm, two 
only small cardiac segments. The authors draw at- 
tention to the relative shortness of the esophagus, 
which configuration they consider to be of etiologic 
importance. The viewpoint of the writers and their 
deductions are open to much criticism. 

H. A. Jarre, M.D. 


SYMPHYSIS PUBIS 


Adolescent Osteochondritis of the Symphysis Pubis, 
with a Consideration of the Normal Roentgenographic 
Changes in the Symphysis Pubis. Michael Burman, 
Isaac Newton Weinkle, and Maurice J. Langsam. 
Jour. Bone and Joint Surg., July, 1934, 16, 649-657. 

The authors report the case of a young man, 17 
years of age, who was pinned between a slowly moving 
auto truck and a fence. Examination after the ac- 
cident revealed tenderness only over the lower part of 
the right rectus abdominis and pyramidalis muscles. 
No tenderness over the bony parts of the symphysis 
pubis was noted. The treatment consisted of rest in 
bed with an ice bag over the lower abdomen, and in a 
period of two weeks he was entirely symptom-free 
He remained entirely well until slightly over four 
months from his injury at which time he experienced a 
dull, dragging pain in the region of the symphysis 
pubis. Roentgenographic showed an 
irregular, woolly appearance of the symphysis pubis, 
with an excess of the mammillation frequently noted 
The pain gradually disappeared under 


examination 


at this period 


treatment, and about one month later stereoroent- 


genograms of the symphysis showed an advance in 
Ajthough symptom-free at this 


the disease process 
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time treatment was continued. Approximately five 
months later the patient was examined and stereo- 
roentgenograms at this time revealed that the sym- 
physis was much smoother. 

The authors studied the normal roentgenographic 
appearance of the symphysis pubis in a series of 127 
patients, of both sexes and of various ages. It was 
noted that in the very young the symphysis is broad, 
and flares outward above and below. The ischio-pubic 
junction does not join until the age of four years, 
While this region may show two or three areas of 
vacuolation, bordered by a line of condensation, it is 
considered normal for this age period and not a sign of 
osteochondritis. From the tenth year on, the sym- 
physis pubis often shows horizontal grooving or maumil- 
lation, which is more manifest in the earlier years of 
the second decade. Toward the age of twenty years, 
the edges of the symphysis pubis become smooth, are 
more vertically placed, and approach the adult type. 
In the third decade mammillation or grooving is no 
longer seen, and the symphysis measures about one- 
eighth of an inch. From 45 to 60 years of age the in- 
terspace of the symphysis is reduced and measures less 
than one-eighth of an inch. From 60 to 75 years of 
age an increase in the lipping and narrowing is noted. 

J. N. ANE, M.D. 


THORAX 


Roentgenological Examination of the Chest in Lateral 
Decubitus. Samuel Brown. Am. Jour. Roentgenol. 
and Rad. Ther., January, 1934, 31, 41-43. 

The writer has tested the value of the chest ex- 
amination in the lateral decubitus position (after the 
method of Rigler, described by that author in 1931), 
and finds that in some instances especially in cases in 
which there is considerable fluid present, the lateral 
decubitus position with the affected side up may afford 
valuable diagnostic information not found otherwise. 
An especially good example illustrated by the author 
was that of a case of endothelioma arising from the 
lower axilla, the tumor shadows being visualized only 
in the lateral decubitus, affected side up. A simple 
apparatus for elevating the patient above the table 
and for supporting the cassette is described and illus- 
trated 

J. E. Hasse, M.D. 


TUBERCULOSIS OF BONES 


Tuberculosis of the Shaft of the Large Long Bones 
of the Extremities. C. K. Hsieh, Leo J. Miltner, and 
C. P. Chang. Jour. Bone and Joint Surg., July, 1934, 
16, 545-563. 

Tuberculosis of the shaft of the large long bones of 
the extremities has been classified by the authors into 
four types according to the roentgenographic appear- 
ance, 

Type I, or “Tuberculous Periostitis,’ 
It is character- 


’ 


is considered 
the rarest form of shaft tuberculosis. 
ized by a rarefied, laminated, periosteal proliferation 
with no involvement of the underlying cortex. 
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Type II is known as the “Solitary Tuberculous Ab- 
scess (Brodie’s Type)” and consists of a single area of 
destruction, usually located centrally in or near the 
metaphysis. While in the early stages no change is 
noted in the surrounding bone, in the later stages con- 
densation usually occurs around the periphery of the 
lesion and sequestra may be present. Late in the 
course of the disease, with involvement of the neigh- 
boring bone by direct extension, it may be impossible 

*to distinguish this type from Type III. 

In Type III, or ‘Localized Tuberculous Osteomye- 
litis,” the involvement of the shaft is more extensive. 
In the early stages of the disease, the medullary and 
cortical portions of the bone appear hazy, and scat- 
tered rarefied areas of destruction are noted. Later a 
certain amount of involucrum may be noted which may 
be similar to that found in pyogenic osteomyelitis, es- 
pecially after the formation of sinuses and the addition 
of secondary infection 

Type IV, which is designated as ‘Massive Tubercu- 
lous Osteomyelitis,’ shows in the early stages marked 
decalcification of the shaft usually with a fusiform 
swelling of the periosteum and surrounding soft tissue. 
Since the circulation of the periosteum is not seriously 
involved laminated layers of involucrum may be seen 
after several weeks or months. 

The authors noted in the series of 20 cases which they 
report that in the majority of these cases the onset was 
insidious and the course chronic. Pain of a dull, 
aching character and muscle spasm were present for 
several days or weeks, following which soft-tissue 
swellings developed gradually. A slight febrile reac- 
tion, general malaise, and a slight loss in weight were 
noted in these cases. The abscesses were not usually 
of the “‘cold”’ type but formed directly over the dis- 
eased areas of the bone and tended to rupture spontane- 
ously after several weeks. This form of tuberculous 
infection could be differentiated from’ pyogenic osteo- 
myelitis in that the onset was less acute, the pain less 
severe, and the febrile reaction was less pronounced. 

It was found advisable in studying this condition to 
obtain roentgenograms of the lungs in every case of 
tuberculosis of the bone, for it was noted that patients 
with shaft tuberculosis and active pulmonary lesions 
did not usually respond favorably to treatment. On 
the other hand, approximately 75 per cent of the un- 
complicated of shaft responded 
favorably, following the usual orthopedic care. 


cases tuberculosis 
The treatment of the closed lesions consisted of the 

unroofing of the diseased area of the bone and the ex- 

cision of as much as possible of the diseased bone and 

soft tissue. The open cases were treated in the same 

manner as the ordinary case of osteomyelitis. 

J. N. Ant, M.D. 


TUMORS (DIAGNOSIS) 


Osteoid-tissue-forming Tumor Simulating Annular 
Sequestrum. Henry Milch. Jour. 
Surg., July, 1934, 16, 681-688. 


Bone and Joint 
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In 1930, Hitzrot reported the case of a woman who 
presented a painful and swollen wrist which on roentgeno- 
graphic examination revealed an unusual involvement 
of the carpal scaphoid. The lesion appeared as a de- 
calcified area, containing a very dense piece of bone. 
The entire area was surrounded by an annular shadow 
of sclerosed bone. The author presents four addi- 
tional cases with similar history, clinical findings, 
roentgenographic examination, and histologic study, 
and he believes that all five cases should be classified 
as benign osteoblastic osteoid-tissue-forming tumors. 

The characteristic findings in these cases were pain, 
swelling, and roentgenographic evidence of involved 
bone. The pain is described as constant, of a dull, 
boring character, worse at night and after exertion. 
The swelling is localized to the involved region. Since 
these signs are common to many conditions the roent- 
genogram alone is considered diagnostic of the lesion. 

While the roentgenographic appearance may seem 
similar to that of an annular sequestrum lying free in 
a cavity, closer observation shows that the lesion is 
made up of several parts. In the early stages the cen- 
tral area is quite uniformly dense but in the later stages 
this central portion appears to be subdivided into a 
peripheral annular zone of radio-opacity, surrounding 
a central lighter area which may represent the site of 
tumor necrosis. Beyond this central area there is 
noted an area of radiotranslucency, which is trans- 
versed by radially arranged opaque striations, which 
seem to unite the central area with the surrounding 
bone. This is believed to be the bone of the osteoid 
tissue which is relatively translucent to the x-rays. 
The entire lesion may be sharply demarcated by a 
dense circular shadow from the normal bone or the 
surrounding tissues may reveal a reactive process. 

Although three of the five cases presented gave a 
history of trauma, because of the considerable varia- 
tion in the lapse of time following injury as compared 
to the development of the lesion, the author is of the 
opinion that injury is not related to the development 
of the tumor. The treatment of this condition con- 
sists of the complete eradication of the tumor. 


J. N. Ané, M.D. 


THE UTERUS 


Results of Radiation Therapy in Carcinoma of the 
Uterus Treated from 1926 to 19381. W. Dieterich and 
A. Edinger. Strahlentherapie, 1934, 50, 557-565. 

The authors compiled statistics of the results ob- 
tained by radiation therapy in 
total of 237 cases treated from 1926 to 1931 could be 
Combined x-ray and radium therapy appeared 
Usually a total of 


uterine cancer. A 
traced. 
to be the most efficient method, 
from 5,000 to 6,000 mgh. was applied (1.0-1.5 mm 
brass). The distribution of the screens of 10 mg. each 
and the sittings depended on the needs of the individual 
case. Roentgen technic: S80 K.V., 3-4 ma., 0.5 mm 
Cu, H.V.L. in Cu, 0.9 mm., 40 em. F.S.D., 10 X 15 or 
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20 X 20 cm. field size, not more than 360 r (in air) per 
sitting, 1-2 fields per day, total of 600-720 r effective 
in the tumor. Of the entire material, 89 (or 37.59 per 
cent) were alive on April 1, 1934. A series of tables 
is presented permitting an analysis of the results in 
more detail. It is encouraging to note that of 124 
inoperable carcinomas of the cervix, treated by irradia- 
tion, 19.6 per cent were alive at the time of the report. 
Thorough and prolonged follow-up examinations of 
these patients are most essential. 
Ernst A. PoHLe, M.D., Ph.D. 


The Primary Morbidity and Mortality of Intensive 
Therapy of Carcinoma of the Cervix. Heinz Kirch- 
hoff and J. Drenckhahn. Strahlentherapie, 1934, 50, 
428-445. 

The primary morbidity and mortality was studied 
in 924 cases of carcinoma of the cervix observed during 
1922-33: 401 cases were operated on, 459 cases treated 
by radium, and 64 were incurable. The primary mor- 
tality of the radium cases was 3.9 per cent; no com- 
plications occurred in 60.3 per cent, slight complica- 
tions in 24.4 per cent, and serious complications in 9.2 
per cent. The primary mortality of the operation 
amounted to 8.72 per cent, with a higher mortality of 
the Wertheim operation over the Schauta operation. 
No complications occurred in 62.5 per cent, slight com- 
plications in 13.2 per cent, and severe complications in 
13.7 per cent. A short paragraph is devoted to the 


precautions to be observed in order to avoid fistula. 


Ernst A. PoHLe, M.D., Ph.D. 


The Selective Treatment of Carcinoma of the Cervix. 
M. Bolaffio. Strahlentherapie, 1934, 50, 566-575. 
The author, who is professor of gynecology and ob- 
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stetrics at the University of Modena (Italy), advocates 
a combination of operation and irradiation in the 
treatment of carcinoma of the cervix. He feels that 
radical removal of the cervical growth offers the best 
guarantee for a permanent local cure. It is necessary, 
however, to carefully select early cases or to reduce the 
size of the involvement by pre-operative radium treat- 
ment. Neither irradiation nor operation guarantees 
the prevention of recurrence and distant metastases. 
In cases in which operation is planned, not more than- 
from 3,000 to 4,000 mgh. should be applied in the cervix, 
In the inoperable cases, doses up to 7,000 mgh. applied 
within one week are indicated. If these cases do not 
become operable within one month, additional radium 
therapy may be given up to a total dose of 8,000 mgh., 
fractional roentgen therapy being applied in both 
instances. X-ray therapy is also given after operation. 
The author concludes that his preliminary results of 
the combined treatment, namely, operation, pre- 
operative radium therapy, and post-operative x-ray 
therapy, are better than those of irradiation alone. 
Ernst A. PouHe, M.D., Ph.D. 


Further Results of Radiation Therapy in Uterine 
Carcinoma. Friedrich Voltz. Strahlentherapie, 1934, 
50, 576-578. 

In 1931 the author published statistics showing the 
end-results obtained by radiation therapy in uterine 
carcinoma. He presents now the same figures brought 
up todate. It may be mentioned that during 1927 and 
1928, 316 women with carcinoma of the cervix were 
treated by irradiation, of whom 24 per cent were alive 
and well after five years. In the same period, 31 cases 
of carcinoma of the fundus were treated by irradiation, 
11 of these being well five years later. 

Ernst A. Powe, M.D., Ph.D. 














